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Consult **Contents'' for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution control. 
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This soil survey is a publication of the National Cooperative Soil Survey, а 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of Agricul- 
ture policies, benefits of this program are available to all, regardless of race, 
color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was performed in the period 1973-1976. 
Soil names and descriptions were approved in 1977. Unless otherwise indicat- 
ed, statements in this publication refer to conditions in the survey area in 1976. 
This survey was made cooperatively by the Soil Conservation Service and the 
Research Division of the College of Agricultural and Life Sciences, University of 
Wisconsin. It is part of the technical assistance furnished to the Winnebago 
County Soil and Water Conservation District. The fieldwork was partly financed 
by the Winnebago County Soil and Water Conservation District. 

Soil maps in this survey may be copied without permission. Enlargement of 


these maps, however, could cause misunderstanding of the detail of mapping. 


If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Cattails on Houghton тиск, ponded. This soil provides 
excellent wildlife habitat. 
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Рогемога 


This soil survey contains information that can be used in land-planning pro- 
grams in Winnebago County. It contains predictions of soil behavior for select- 
ed land uses. The survey also highlights limitations and hazards inherent in the 
Soil, improvements needed to overcome the limitations, and the impact of se- 
lected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potential of the soil and the man- 
agement needed for maximum food and fiber production. Planners, community 
officials, engineers, developers, builders, and home buyers can use the survey 
to plan land use, select sites for construction, and identify special practices 
needed to insure proper performance. Conservationists, teachers, students, and 
specialists in recreation, wildlife management, waste disposal, and pollution 
control can use the survey to help them understand, protect, and enhance the 
environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground instal- 
lations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 
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Location of Winnebago County in Wisconsin. 
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WINNEBAGO COUNTY, created in 1840, is in the 
east-central part of Wisconsin (see map on facing page), 
in the Fox River Valley industrial district. Lake Winne- 
bago, the largest lake within the State, forms most of the 
eastern border. The county has a total area of 369,920 
acres, of which 84,000 acres is water, the largest area of 
water in any county in the State. The county is mostly 
nearly level or gently sloping. It has no significant areas 
of rough land, but it does have large expanses of shal- 
low lakes and adjacent marshes. The county is more 
highly industrialized and more densely populated than is 
typical in Wisconsin. Manufacturing paper products is the 
main industry. Dairying is the principal farm enterprise. 

The major cities and villages are Menasha, Neenah, 
Omro, Oshkosh, and Winneconne. Oshkosh, the county 
seat and largest city, has a population of about 53,000. 

The population of the county was about 10,000 in 
1850. It increased to about 58,000 in 1900, to 91,000 in 
1950, and to 130,011 in 1970, of which 70 percent was 
classified as urban. The population increased by 20.5 
percent between 1960 and 1970. 

Winnebago County was 40 to 80 percent forested 
before settlement. ЇЇ was chiefly hardwood forest or 
open, parklike oak woods intermingled with prairie vege- 
tation. Only 7 percent of the county, some 20,700 acres, 
is now forested, compared with a statewide average of 
43 percent. The most common trees are ash, elm, hick- 
ory, maple, and oak. 

In 1976, about 961 acres of the county was sand and 
gravel pits and 377 acres crushed limestone pits. This 
acreage included only those pits larger than 3 acres. 

Good management of farmland to control erosion, 
remove excess water, minimize pollution, and maximize 
economic return is needed if farming is to remain a 
principal enterprise. Manufacturing and the demand for 
services have increased the need for both town and 
country planning. Problems involving pollution, sewage 
disposal, building development, and transportation sys- 
tems are increasing rapidly. 


General nature of the survey area 


On the pages that follow is general information on the 
climate of the county; the geology; the physiography, 
relief, and drainage; the water supply; and the history, 
farming, transportation, and industry. 


Climate 


Winnebago has a continental climate. Day-to-day 
changes are frequent in all seasons. Winters are long, 
cold, and snowy. Spring, a mixture of warm and cold 
periods, is sometimes short. Rainfall is heavier in spring 
than in other seasons but is less frequent. In many years 
the change from spring to summer is gradual. Summers 
are warm. Several periods in summer can be hot and 
humid, but they last only a few days. Соо! periods can 
occur in any month in summer. The fall season begins in 
mid-September and often extends into November. In 
nearly every year after the first killing frost, some days 
are abnormally warm, skies are clear—sunny but hazy, 
and nights are cool. The change from fall to winter is 
often abrupt. 

In all seasons, storms accompany changes from one 
air mass to another, particularly from late in fall well into 
spring, when changes occur every 2 or 3 days. Tempera- 
tures in the immediate vicinity are tempered by Lake 
Winnebago. The lake usually freezes after mid-Novem- 
ber. The ice, which is often 2 or 3 feet thick, breaks up 
early in April and is usually gone by mid-April. 

The average date of the last 32-degree temperature in 
spring is May 9. The first in fall is October 4. The grow- 
ing season, defined as the number of days between the 
last 32-degree temperature in spring and the first in fall, 
averages 148 days. it varies slightly within the county, 
depending on the nearness to water and the location—a 
valley or a hilltop. 

Precipitation is usually adequate for crops. Moisture is 
usually deficient in July and August, but severe drought 
affecting all crops is rare. Precipitation in summer falls in 
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showers and tends to be erratic and variable. Hail falls 
on an average of 2 days a year, usually in May. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Oshkosh in the period 
1930 to 1959. Table 2 shows probable dates of the first 
freeze in fall and the last freeze in spring. 

In winter the average temperature is 20.5 degrees F, 
and the average daily minimum temperature is 12.1 de- 
grees. The lowest temperature on record, which oc- 
curred at Oshkosh in January, 1951, is -32 degrees. In 
summer the average temperature is 70.1 degrees, and 
the average daily maximum temperature is 81.1 degrees. 
The highest recorded temperature, which occurred in 
July, 1936, is 107 degrees. 

Of the total annual precipitation, 15.4 inches, or 55 
percent, usually falls in May through September, which 
includes the growing season for most crops. In 2 years 
out of 10, the rainfall in May through September is less 
than 8.5 inches. The heaviest 1-day rainfall during the 
period of record was 5.4 inches at Oshkosh on August 4, 
1924. Thunderstorms occur on about 30 days each year, 
and most occur in June and July. 

Average seasonal snowfall is 43 inches. The greatest 
snow depth in any one winter during the period of record 
was 90 inches in 1959. On an average of 6 months, at 
least 1 inch of snow is on the ground. The amount varies 
from year to year. 

Snowfall has varied from 20 inches in 1958 to 90 
inches in 1959. The heaviest 1-day snowfall on record 
was 9.2 inches in February, 1959. 

The sun shines 60 percent of the time possible in 
summer and 40 percent in winter. The prevailing wind is 
from the southwest in the summer and northwest in the 
winter. Average windspeed is highest, 13 miles per hour, 
in April and November.. 


Geology 


The bedrock formations in Winnebago County are 
overlain by glacial drift. Rock crops out along many 
valley walls. Hills and ridges on the bedrock surface, 
covered by only a thin layer of glacial material, form 
similar features on the land surface. Valleys that have 
cut into the bedrock are filled with the glacial material. 
Generally they are the flat marshy areas. 

Sedimentary rock formations, such as limestone and 
sandstone, underlie the thin veneer of glacial deposits 
(4). At their lower boundary is the crystalline rock of 
Precambrian age, mostly granite. The surface of the 
crystalline rock, about 350 feet below the surface of 
Lake Poygan, generally dips southeastward to where it is 
about 750 feet below the surface of Lake Winnebago. 
The surface of this granite is fairly smooth. 

The sedimentary rock formations also dip southeast- 
ward at about 20 feet per mile, conforming to the slope 
of the underlying crystalline rock. The layer of sedimen- 
tary rock thickens toward the southeast as successively 
younger rocks form the bedrock surface. It ranges in 
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thickness from 0 feet in the northwestern part of the 
county to about 700 feet along the margin of Lake Win- 
nebago. The sedimentary rock just above the crystalline 
rock is primarily sandstone of Cambrian age. It consists 
of three different sandstone formations—the Dresbach, 
Franconia, and Trempealeau. These formations are the 
most productive water-yielding aquifers in the county. 
The Dresbach Formation is 50 to 350 feet thick. The 
Franconia Formation, overlying the Dresbach, is 0 to 120 
feet thick. The Trempealeau Formation, overlying the 
Franconia, is 0 to 120 feet thick. There are по forma- 
tions of the Franconia and Trempealeau in the north- 
western part of the county. 

Sedimentary rock of Ordovician age overlies the Cam- 
brian Sandstone. It consists of three different forma- 
tions—the Prairie du Chien, St. Peter, and Platteville- 
Galena. The Prairie du Chien Limestone overlies the 
Trempealeau Sandstone. The St. Peter Sandstone, 
which overlies the Prairie du Chien Limestone, is a pro- 
ductive water-yielding unit. The combined thickness of 
the Prairie du Chien and St. Peter Formations is 0 to 200 
feet. The Platteville-Galena Limestone overlies the St. 
Peter Sandstone. It is 0 to 170 feet thick. 

The bedrock surface in Winnebago County has been 
dissected by preglacial and glacial erosion. Altitudes on 
this surface generally range from 450 feet above sea 
level in the northwestern part of the county to about 900 
feet in the southwestern part. In general, the lowland 
areas in this bedrock surface are underlain by easily 
eroded sandstone. The highland areas are underlain by 
limestone. 

The Platteville-Galena Limestone, the uppermost bed- 
rock unit, covers most of the eastern and southern part 
of the county. It forms a broad, flat, southeastward slop- 
ing plain that terminates in a northwestward-facing es- 
carpment extending from just east of Rush Lake in the 
southern part of the county to about 3 miles east of 
Medina Junction in the northern part of the county. Rit- 
chey and Whalan soils occur in areas where it crops out 
at the surface. 

A lowland, underlain by St. Peter Sandstone, lies par- 
allel to and just west of this escarpment. Waukau Marsh 
and the Rush Lake area are in this lowland. The weakly 
cemented St. Peter Sandstone is exposed in small pits 
southeast of Eureka. It crops out southwest of the village 
of Rush Lake. Eleva soils occur in areas of these out- 
crops. 

The Prairie du Chien Limestone is exposed in a broad, 
discontinuous belt extending diagonally from the south- 
west corner of the county to the north-central border. It 
parallels the Platteville-Galena escarpment but is sepa- 
rated from it by the lowland of St. Peter Sandstone. The 
Prairie du Chien Limestone, which has been deeply dis- 
sected, forms a series of hills and ridges. Knowles, Rit- 
chey, and Whalan soils occur in areas where it crops 
out. 

Generally, the sandstone of Cambrian age forms the 
bedrock surface in the northwestern part of the county in 
the Fox, Wolf, and Rat River Valleys. 
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А varying thickness of glacial drift covers the rock 
formations in Winnebago County. This drift ranges up to 
about 300 feet in thickness but in most places is less 
than 100 feet thick. The thickest deposits are in pregla- 
cial valleys under the Fox and Wolf Rivers. 

The drift was deposited by the Green Bay lobe of the 
Wisconsin glaciation in the form of ground moraines, 
glaciofluvial deposits, and glaciolacustrine deposits. It is 
pulverized rock and other rock material transported by 
glacial ice and then deposited. It is also the assorted 
and unassorted material deposited by streams flowing 
from the glacier. Most of the drift is yellowish brown 
gravelly material deposited by the Cary ice sheet. A 
more recent ice sheet, the Valders, advanced over the 
Cary drift and deposited the reddish clayey material. This 
Valders drift is relatively thin compared with the thick 
deposits of Cary drift in preglacial valleys. In many 
places, the Valders drift is less than 20 feet thick. 


Physiography, relief, and drainage 


The physiography and relief of Winnebago County are 
controlled by the bedrock surface and modified by glacial 
erosion and deposition. Highland and lowland areas on 
the bedrock surface generally underlie and control the 
present highland and lowland areas of the land surface. 
Limestone underlies most of the highland areas. Sand- 
stone underlies most of the lowland areas. 

The county is mostly nearly level or gently sloping. In 
96 percent of the county, slopes are less than 6 percent. 
Less than 1,000 acres has slopes of more than 12 per- 
cent. There are no large areas of rough land. Relief is 
such that farm machinery can be used in all parts of the 
county. 

Surface features throughout the county are described 
in the map units under “General soil map for broad land 
use planning." Generally, the southwestern and south- 
central part of the county has the most local relief. This 
is the area not covered by the reddish Valders drift. 

Altitudes in Winnebago County range from about 750 
feet above sea level near the major lakes to about 950 
feet in the southwest corner. Rush Lake is about 821 
feet above sea level. The other lakes are about 747 feet. 

Winnebago County, which is in the Lake Michigan 
drainage area, is within the drainage basin of the Fox 
River and its principal tributary, the Wolf River. Streams 
and lakes in the county either are tributaries to, or are 
part of, these two rivers, which flow into Lake Butte des 
Morts in the central part of the county. 

The Fox River rises in Columbia County, enters Winne- 
bago County near Eureka, flows northeastward through 
Lake Butte des Morts and Lake Winnebago, leaves the 
county north of Menasha, and then flows northeastward 
to Green Bay, where it empties into Lake Michigan. Lake 
Winnebago divides the river into the upper and lower 
Fox River. The upper Fox River flows through a fairly flat 
area. It drops only 35 feet in the 107 miles between 
Portage, in Columbia County, and Lake Winnebago (4). 


The lower Fox River drops about 167 feet in the 35 
miles between Menasha and Green Bay. Its waterpower 
is one of the major reasons for all the industry in the 
lower Fox River Valley. 

The Wolf River rises in Forest County, enters Winne- 
bago County in the northwest corner, and then flows 
south and east through Lake Poygan and Lake Winne- 
conne to Winneconne. It flows into Lake Butte des Morts 
just south of the village of Winneconne. The river drops 
only about 42 feet in the 80 miles between Shawano and 
Winneconne. 

The principal source of water in the Fox-Wolf River 
basin is precipitation. Part of the precipitation runs off 
directly into streams. Part of it infiltrates the soil. Mean 
annual runoff is about 8 to 13 inches per year in the 
basin. The flow of the rivers, however, is principally from 
ground water 80 to 85 percent of the time. 

The surface drainage pattern in Winnebago County is 
controlled by the bedrock. Most of the rivers and 
streams flow through those valleys that are underlain by 
the St. Peter Sandstone and the sandstone of Cambrian 
age. 

Subsurface drainage in the glacial drift varies consider- 
ably between the area of Cary drift and the area of more 
recent Valders drift. The Valders drift, which covers 86 
percent of the county, is the finer textured material and 
has the more subdued relief. 

Of the 285,920 acres in the county, 31 percent of the 
acreage is well drained soils, 14 percent moderately well 
drained soils, 30 percent somewhat poorly drained soils, 
15 percent poorly drained and very poorly drained soils, 
and 10 percent very poorly drained organic soils. Thus, 
about 69 percent of the acreage is soil that is saturated 
within a depth of 5 feet for significant periods during wet 
seasons. Approximately one-fourth the acreage of organ- 
ic soils is flooded most of the year. 

In the Valders drift area is 77 percent of the well 
drained soils in the county, 99 percent of the moderately 
well drained soils, 94 percent of the somewhat poorly 
drained soils, 84 percent of the poorly drained and very 
poorly drained soils, and 78 percent of the very poorly 
drained organic soils. 

Of the 245,891 acres in the Valders drift area, howev- 
er, only 28 percent of the acreage is well drained soils, 
16 percent moderately well drained soils, 33 percent 
somewhat poorly drained soils, 14 percent poorly 
drained and very poorly drained mineral soils, and 9 
percent very poorly drained organic soils. 

The Cary drift area, totaling about 39,943 acres, in- 
cludes the Kidder-McHenry, LeRoy-Ossian-Lomira, and 
Plano map units on the general soil map. About 52 
percent of this acreage is well drained soils, 1 percent 
moderately well drained soils, 14 percent somewhat 
poorly drained soils, 17 percent poorly drained and very 
poorly drained minera! soils, and 16 percent very poorly 
drained organic soils. 


Water supply 


Winnebago County has abundant and readily available 
supplies of ground and surface water for nearly all antici- 
pated uses (4). Sources are the surface water from the 
Fox and Wolf Rivers and their associated lakes and 
tributaries, and the ground water from sandstone, lime- 
stone, and glacial deposits. Surface water is hard and 
generally requires treatment. Pollution is only a local 
problem in the lakes and rivers, but algae are in most 
lakes. Ground water is hard to very hard, and dissolved 
iron is a problem in a large area of the county. A saline 
water zone borders the eastern edge of the county and 
underlies the areas of concentrated pumpage at 
Neenah, Menasha, and Oshkosh. 

The sandstone aquifer underlying Winnebago County 
yields as much as 1,000 gallons per minute. The lime- 
stone aquifer yields as much as 50 gallons per minute to 
wells. The glacial drift in preglacial bedrock channels, in 
northwestern Winnebago County and in the upper Fox 
River valley, yields as much as 50 gallons per minute. 

Water problems include algae and local pollution in the 
Lake Winnebago Pool, iron in water from the sandstone 
aquifer, and saline ground water in the eastern part of 
the county. Potential problems are the rapid decline of 
water levels because of interference between closely 
spaced wells, the migration of saline ground water 
toward areas of pumping, the surface water pollution 
from inadequate sewage and industrial-water processing 
plants, and the ground water pollution in limestone for- 
mations. 

Winnebago County has more surface acres of water 
than any other county in Wisconsin. About 23 percent of 
the county, or 84,000 acres, is water. Most of the acre- 
age is streams, rivers, and lakes. About 1,000 acres is 
small ponds. 

The Lake Winnebago Pool is the slack-water area 
behind the Menasha and Neenah dams on the two out- 
lets of Lake Winnebago. It has a surface area of about 
265 square miles at the elevation of the crest of the 
dams. The spillway elevation is 747 feet above sea level. 
The pool includes Lakes Winnebago, Big Butte des 
Morts, Winneconne, and Poygan; the Fox River up- 
stream to about Eureka in Winnebago County; and the 
Wolf River upstream nearly to New London in Waupaca 
County. Excluding Lake Winnebago, the pool covers 
about 7 percent of the total area of the county. Its 
usable capacity is about 25 billion cubic feet, or 190 
billion gallons. The inflow to this poo! from the major 
rivers is variable. The greatest inflow is from the Wolf 
River. Measured at New London, it is about 1,200 cubic 
feet per second 50 percent or more of the time. The Fox 
River, measured at Berlin, contributes about 840 cubic 
feet per second 50 percent or more of the time. The 
outflow is about 3,750 cubic feet per second 50 percent 
or more of the time. 

Lake Winnebago is the largest lake within the pool and 
within the State. It forms most of the eastern boundary 
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of Winnebago County. About 28 miles long and 10 1/2 
miles wide, it covers 137,708 acres. Its maximum depth 
is 21 feet. 

Big Lake Butte des Morts, maximum depth 11 feet, is 
about 4,505 acres. Lake Winneconne, maximum depth 
10 feet, is 3,264 acres. Lake Poygan, maximum depth 11 
feet, 15 10,992 acres. Rush Lake, in the southwest 
corner of the county, is 3,070 acres. It is very shallow, 
averaging less than 6 feet in depth. It is at an altitude of 
B21 feet and empties into the Fox River through Rush 
Creek. 

Little Lake Butte des Morts, at an altitude of 738 feet 
in the northeastern part of the county, is part of the 
lower Fox River. It has an area of 1,306 acres and a 
maximum depth of 12 feet. 

Surface water in Winnebago County is hard, has a 
considerable annual range in temperature, is locally pol- 
luted, and has a serious algae problem in summer. It is 
hardest in winter when streamflow is principally derived 
from ground water. Suspended sediment in the Fox and 
Wolf Rivers is entrapped in the Lake Winnebago Pool. 
The Fox River at Omro averaged 39 parts per million of 
sediment from 1961 through 1963. Treated municipal 
sewage and industrial pollutants that enter the pool are 
only a minor problem because they are diluted by the 
large volume of water in the pool. Minor pollution prob- 
lems, however, do occur locally in discharge areas for 
sewage and industrial wastes. Growth of algae in 
summer is a major treatment and esthetic problem. High 
water temperature, caused by the shallowness of the 
pool and the slow circulation of water through the pool, 
encourages the growth of algae. The water temperature 
of Lake Winnebago at Oshkosh ranges from 32 degrees 
F in winter to 80 degrees in summer. !t averages about 
35 degrees F. 

Well water in Winnebago County is derived principally 
from the underlying sandstone aquifers. Water level fluc- 
tuations in the wells are seasonal. The water level gener- 
ally rises in spring, falls in summer, rises slightly in fall, 
and falls in winter. Domestic wells probably have low- 
ered the water level only slightly. Because a large per- 
centage of the ground water is used for industrial cool- 
ing, pumping is generally greatest in summer. The water 
level in the Neenah, Menasha, and Oshkosh areas has 
been lowered by industria! pumping. 

Ground water in Winnebago County is of good quality, 
but it is very hard and locally high in iron. In the sand- 
stone aquifer at the eastern edge of the county, the 
water is saline. The hardness ranges from 600 to 2,200 
parts per million in the saline water area. In the north- 
west corner of the county, it ranges from 64 to 110 parts 
per million. In the rest of the county, it ranges from 200 
to 600 parts per million. The concentration of iron in the 
ground water ranges from 0.02 to 10 parts per million 
and averages 1.6 parts per million. Iron concentrations 
generally are highest in the highlands west of Neenah 
and Menasha. 

The saline water area at the eastern edge of the 
county is part of the large saline water area that includes 
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parts of Brown, Outagamie, Calumet, Fond du Lac, and 
Dodge Counties. Saline water is more than 250 parts per 
million sulfate or chloride, or more than 1,000 parts per 
million total dissolved solids. Dissolved solids in ground 
water in Winnebago County are as high as 1,700 parts 
per million in the saline water area. The solids are largely 
sulfate, calcium, and magnesium. 

The temperature of the ground water is nearly con- 
stant, ranging from 49 to 54 degrees. This temperature 
makes the ground water an excellent source for cooling 
water and for other purposes. 

The total use of water in the county from both surface 
and ground water sources was estimated to be 53.6 
million gallons per day in 1962. Surface water provided 
an estimated 77 percent of this total, and ground water 
23 percent. Because of its wide availability, ground water 
is the principal source of water to communities other 
than Neenah, Menasha, and Oshkosh; to many indus- 
tries; and for rural domestic and stock use. The largest 
user of ground water is the pulp and paper industry. 


History 


Jean Nicolet, a French explorer, entered the present 
site of Winnebago County in 1634 to negotiate a peace 
treaty between the Winnebago and Huron Indians and to 
inquire about a possible route to the Pacific. The water- 
ways of the county were soon thereafter used by many 
early French explorers, missionaries, and fur traders, 
among whom were Marquette, Joliet, Hennepin, and 
Dulhut. 

The first permanent settlement in the county occurred 
between 1729 and 1760. Settlers were mostly from New 
York and New England, and later, from Europe. 

Winnebago County was created in 1840 from parts of 
Fond du Lac and Brown Counties. п 1849, the Meno- 
minee Indian lands not attached to other counties were 
annexed to the county. The present boundaries were 
defined in 1856. 


Farming 


Farming in Winnebago County has expanded from 
growing crops for home use, to wheat production, to 
livestock, and finally to a vast growth in dairying. 

Originally, forest covered most of the county. Thus, 
between 1835 and 1850, the dates of extensive settle- 
ment, lumbering was the first chief industry. Farm prod- 
ucts, such as flour, beef, pork, and potatoes, were in 
considerable demand in the lumber camps. The pioneer 
farmers obtained winter employment at the lumber 
camps and sawmills. 

First raised in 1837, wheat became the great pioneer 
crop of the county. Wheat production declined rapidly, 
however, about 1880, as a result of chinch bug infesta- 
tion, rust, and western competition. Many of the pioneer 
families left the county. 

Raising cows, hogs, sheep, horses, and poultry was 
important during this period. Hay, oats, corn, barley, 


wheat, potatoes, and peas were the chief crops. Smaller 
acreages were in rye, buckwheat, flax, soybeans, sugar 
beets, and beans. The largest acreage was cropped to 
hay. In addition, wild hay was cut from the extensive 
marshland. Farmers found it more profitable to feed 
crops to the livestock and market the livestock and live- 
stock products than to sell the crops. 

By 1900, immigrants from western Europe had devel- 
oped dairying as the most important type of farming in 
the county. Most of the dairy output was marketed as 
cheese and butter. 

Dairying is still the main farm industry. The trend is 
toward fewer dairy farms but larger herds, more produc- 
tive livestock, and more efficient husbandry. The number 
of milk cows had decreased from 32,400 in 1950 to 
23,700 in 1974, but the milk produced per cow had 
increased (72). Thus, total milk production in 1974 was 
only slightly lower than in 1950. Milk cows along with 
other cattle are the chief livestock. Butter, cheese, con- 
densed milk, powdered milk, and ice cream are the 
major dairy products. 

The number of hogs, horses, and sheep has de- 
creased significantly since 1900. The number of chick- 
ens decreased from 209,300 in 1950 to 155,000 in 1974, 
but egg production in 1974 was about the same as in 
1950. 

Following the trend in the State, the number of farms 
in the county declined from 2,357 in 1950 to 1,360 in 
1975, but the farm acreage increased. The average farm 
in the county in 1975 was 155.2 acres, compared with 
108 acres in 1950. 

About 69 percent of Winnebago County was farmed in 
1969. The crops grown and the cropping acreages and 
trends are described under “Crops and pasture." 


Transportation and industry 


Winnebago County has excellent highway connections. 
It is connected to cities north and south by U.S. Highway 
41. U.S. Highways 10 and 45, the 8 State highways, and 
a well maintained network of paved county roads provide 
easy access to all parts of the county. The major high- 
ways radiate outward or pass through the major cities of 
Oshkosh, Neenah, and Menasha. 

The numerous waterways have always played an im- 
portant part in transportation in the county. Because the 
Green Bay-Fox River-Lake Winnebago waterway pro- 
vided easy access to the interior of Wisconsin, it was 
used by the canoes of Indians, early explorers, mission- 
aries, and fur traders. As early as 1844, steamboats 
were built and operated on Lake Winnebago and its 
tributary waters. During the great lumbering era, the Wolf 
River was used extensively to float logs down to the mill 
towns of Oshkosh, Fond du Lac, Neenah, and Menasha. 
The waterways are used extensively today for motor 
boating, fishing, water skiing, sailing, and canoeing. 

The county is also accessible by rail, bus, and air. 
There are several small airports. The major airport is 
Wittman Field at Oshkosh. 


Winnebago County was, at first, an important lumber- 
ing region. А great forest of pine stretched through the 
north region of the county and northward along the Wolf 
River. The first sawmill in the county was built at Neenah 
in 1835. Soon other mills were established and millions 
of feet of logs were cut and floated down the Wolf River 
to the mill towns of Oshkosh, Fond du Lac, Neenah, and 
Menasha. Oshkosh soon became the center of one of 
the richest lumbering districts in the State. Factories con- 
verted the lumber into finished products. 

The rapids at the outlet of Lake Winnebago furnished 
the waterpower that made the county an early manufac- 
turing center. One of the earliest manufacturing enter- 
prises was the milling of flour. The woodworking fac- 
tories and sawmills in the county were largely replaced 
by grist mills and flour mills. Neenah was recognized as 
one of the leading flour milling centers in the State. The 
rapid decline of wheat production in the county after 
1880 resulted in a decline in the flour milling industry. 

Wheat farmers were replaced by dairy farmers by 
1900. Cheese factories were built, most of which are still 
operating. Dairying is still the main farming enterprise. 
Other factories market butter, condensed milk, evaporat- 
ed milk, and ice cream. 

Winnebago County is one of the most industrialized 
parts of Wisconsin. Paper is the dominant industry. The 
paper industry has several big mills, other smaller ones, 
and supporting industry. Wood products and furniture are 
also important. In addition, there is much activity in metal 
working and printing. 


How this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to nation- 
wide uniform procedures. They drew the boundaries of 
the soils on aerial photographs. These photographs 
show trees, buildings, fields, roads, and other details that 
help in drawing boundaries accurately. The soil maps at 
the back of this publication were prepared from aerial 
photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under “General soil map for 
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broad land use planning” and “Soil maps for detailed 
planning.” 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for en- 
gineering tests. All soiis are field tested to determine 
their characteristics. Interpretations of those characteris- 
tics may be modified during the survey. Data are assem- 
bled from other sources, such as test results, records, 
field experience, and state and local specialists. For ex- 
ample, data on crop yields under defined management 
are assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, woodland managers, engineers, plan- 
ners, developers and builders, home buyers, and others. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils and some minor 
soils. It is named for the major soils. The soils making up 
one unit can occur in other units but in a different pat- 
tern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
soils in any one map unit differ from place to place in 
slope, depth, drainage, and other characteristics that 
affect management. 


Descriptions of map units 


1. Kewaunee-Manawa-Hortonville 


Well drained to somewhat poorly drained, nearly level to 
sloping soils that have a loamy or clayey subsoil under- 
lain by loamy or clayey glacial till 


This map unit is on glaciated uplands where the soils 
formed in a very thin mantle of silty or sandy windblown 
material over reddish glacial till. It is dominantly a broad, 
undulating ground moraine of little local relief and numer- 
ous swells and swales (fig. 1). Some prominent hills are 
much higher than the surrounding landscape. 

This unit makes up about 60 percent of the land area 
in the county. It is about 27 percent Kewaunee soils, 17 
percent Manawa soils, 16 percent Hortonville soils, and 
40 percent minor soils. 
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Figure 1.—Broad, undulating ground moraine in Kewaunee-Manawa-Hortonville unit, The dark colored swales are Manawa soils. 


Kewaunee soils, on ground, terminal, and recessional 
moraines, are gently sloping and sloping and are well 
drained or moderately well drained. Typically the surface 
layer is silt loam or loamy fine sand. The subsoil is 
mostly clay. Calcareous silty clay loam glacial till is at a 
depth of about 29 inches. 

Manawa soils, on valley terraces and in drainageways, 
are nearly level and gently sloping and are somewhat 
poorly drained. Typically the surface layer is silty clay 
loam, and the subsoil is mostly silty clay. Calcareous silty 
clay glacial till is at a depth of about 35 inches. 

Hortonville soils, on valley sides and moraines, are 
gently sloping and sloping and are well drained. Typically 
the surface layer is silt loam or loamy fine sand. The 
subsoil is mostly clay loam. Calcareous loam glacial till is 
at a depth of about 28 inches. 

Minor in this unit are the Korobago, Lorenzo Variant, 
Menasha, Neenah, Omro, Poygan, Udorthents, Whalan, 
and Winneconne soils. Korobago and Poygan soils are in 
swales, on valley lowlands, and along upland drain- 
ageways. The Lorenzo Variant and Omro soils are on the 
most elevated swells of glacial till moraines. Udorthents 
are in urban centers and in low areas adjacent to 
Streams and lakes. Whalan soils are on valley sides and 
broad till plains underlain by limestone. Winneconne, 
Menasha, and Neenah soils are in lake basins and on 
terraces. 


This unit is used mainly for cultivated crops. Some 
tracts are pasture. Some are woodlots. Corn, alfalfa, and 
oats are cropped in rotation to support dairying, the main 
farm enterprise. Most of the urban centers in the county 
are on this unit. 


Seasonal wetness, poor tilth, and erosion are the main 
concerns in farming. Ponding in swales is common in 
spring and after heavy rainfall. Wetness often delays 
tillage because the soils dry slowly in spring. Many of the 
soils must be tilled at the proper moisture content or the 
plow layer dries into hard clods. 


Most of the wheat, soybeans, and fruit crops, mainly 
apples, are produced on this unit. The acreage in wheat 
and fruit crops, however, is small. A recent trend is 
toward larger production of soybeans. Most of the poul- 
try and egg production in the county is also on this unit. 
In addition, the unit supports approximately 45 percent of 
the woodland in the county, mostly small woodlots. 


This unit has good potential for increased production 
of alfalfa. The potential is only fair for production of peas 
and corn grown for canning. Most of the soils dry out 
slowly. Wetness makes harvesting difficult. The potential 
is good for fruit crops and woodland. The potential is 
good for increased production of farm crops if wetness 
and erosion are controlled, fertility is maintained, and tilth 


is improved. The potential is poor for septic tank absorp- 
tion fields because many of the soils have a seasonal 
high water table or restricted permeability. 

Each year an increasing acreage of farmland is con- 
verted to urban use or to related uses, such as sites for 
country homes, lakeshore development, and recreation. 


2. Zittau-Poy 


Somewhat poorly drained and poorly drained, nearly 
level and gently sloping soils that have а clayey subsoil 
underlain by sandy material 


This map unit is in a glacial lake basin where the soils 
formed in clayey water-laid sediment over sandy materi- 
al. It has a broad, nearly level to gently undulating land- 
scape of slightly elevated swells separated by nearly 
level swales. Many of the swelis are long and narrow. 
Local relief commonly is less than 5 feet. This unit 
grades gently to adjacent lakes. It is cut by several major 
meandering drainageways. 

This unit makes up about 18 percent of the land area 
in the county. It is about 26 percent Zittau soils, 17 
percent Poy soils, and 57 percent minor soils. 

Zittau soils, on swells and terraces, are nearly level 
and gently sloping and are somewhat poorly drained. 
Typically the surface layer is silty clay loam, and the 
subsoil is clay. Fine and medium sand is at a depth of 33 
inches. 

Poy soils, in swales, are nearly level and poorly 
drained. Typically the surface layer is silty clay loam, and 
the subsoil is clay. Fine and medium sand is at a depth 
of about 34 inches. 

Minor in this unit are Borth, Fluvaquents, Kaukauna, 
Menasha, Nebago, and Neenah soils. Borth soils are on 
low ridges. Fluvaquents are adjacent to the major 
streams. Kaukauna soils are on the glacial lake basin 
terraces adjacent to the glaciated uplands. Menasha 
soils are in depressions. Nebago soils are on low, long 
swells and on terraces where the clayey water-laid sedi- 
ment is covered with a mantle of sandy deposits. 
Neenah soils are on swells and terraces. 

This unit is used mainly for pasture and cultivated 
crops. Some tracts are woodlots; about 38 percent of 
the woodland in the county is on this unit. Lakeshore 
areas are used almost exclusively for cottage sites and 
water-related recreational activities. 

Dairying is. the main farm enterprise. Corn, alfalfa, and 
oats are the main crops, but some acreage is cropped to 
wheat, soybeans, and vegetables. A recent trend is 
toward more soybeans and less field corn. 

Wetness and poor tilth are the main management con- 
cerns in farming. In most places the seasonal high water 
table is within a depth of 3 feet. Ponding in swale areas 
is common in spring and after heavy rainfall. Wetness 
often delays tillage because the soils dry slowly. Drain- 
age is needed for dependable crop production. A large 
acreage has been drained. On most of the acreage the 
soil must be tilled at the proper moisture content or the 
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plow layer dries into hard clods. The many swampy un- 
drained areas are used mainly as pasture or wildlife 
habitat. 

Low sand ridges are common. These sandy areas, 
which are seasonally droughty, are subject to soil blow- 
ing. 
If this unit is adequately drained and fertility and good 
tilth are maintained, the potential is good for cultivated 
crops. Wetness is such a severe limitation and so diffi- 
cult to overcome that the potential is poor for residential 
and other urban uses. The potential is poor for septic 
tank absorption fields because of the seasonal high 
water table and the restricted permeability. The potential 
is good for development of wildlife habitat. It is also 
good for woodland. 


3. Houghton-Willette 
Very poorly drained, nearly level organic soils 


This map unit is in depressional areas of glacial lake 
basins and in low areas adjacent to lakes and streams. 
The organic material is well decomposed residue from 
water-tolerant plants. This unit contains many marshy 
areas of ponded water, typically adjacent to open water 
areas. It is broad and nearly level and has no visible 
micro-relief. 

This unit makes up about 7 percent of the land area in 
the county. It is about 60 percent Houghton soils, 30 
percent Willette soils, and 10 percent minor soils. 

Houghton soils, in low areas adjacent to lakes and 
dreinageways and in the central part of basins, are 
nearly level and are very poorly drained. They are 51 or 
more inches of organic material. Approximately half the 
acreage is flooded with 1 to 3 feet of water most of the 
year. The plant cover is cattails. 

Willette soils, in low areas adjacent to lakes and drain- 
ageways and near the outer rims of basins, are nearly 
level and are very poorly drained. They are 16 to 51 
inches of organic material over clayey sediment. 

Minor in this unit are Adrian, Edwards, and Palms 
soils. All are organic soils near the outer rims of basins 
and in low areas adjacent to lakes and drainageways. 

Most of this unit is undrained and is used mainly for 
wildlife habitat and recreational activities. Some small 
drained tracts are used for sodfarming, field corn, or 
truck crops, such as carrots or lettuce. Marsh hay is 
harvested from some small tracts. Because a large part 
of this unit is adjacent to lakes and streams, it is flooded 
with 1 to 3 feet of water most of the year. These flooded 
tracts are used extensively for raising muskrats. Some 
undrained tracts are used periodically for pasture. Most 
of the county wildlife preserves and public hunting and 
fishing grounds are on this unit. Many parts of the unit 
provide storage basins for the runoff that collects during 
wet periods. 

If adequately drained, this unit has good potential for 
specialty crops, such as bluegrass sod, mint, and various 
truck crops. Ії has low natural fertility, however, and is 
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subject not only to flooding but also to frost. Drained 
areas are subject to subsidence and soil blowing. If the 
unit is adequately drained, the potential is fair to good for 
some general farm crops, such as corn. The potential is 
good for development of wetland wildlife habitat. The 
many level ditches provide excellent habitat for water- 
fowl and muskrats. The potential is good for some recre- 
ational uses, such as sightseeing, hunting, and winter 
sports. It is also good for trapping fur-bearing animals. 
The wetness, frequent flooding, and low stability are 
such severe limitations that the potential is poor for resi- 
dential and other urban uses. The potential is also poor 
for woodland. 


4. LeRoy-Osslan-Lomira 


Well drained and poorly drained, nearly level to sloping 
soils that have a silly or loamy subsoil underlain by 
юату glacial till or silt дат alluvium 


This map unit consists mostly of glaciated uplands 
interspersed with wet valleys or bottom lands. Most of 
the soils formed in windblown silt over glacial till. Be- 
cause the silty deposits are much thicker on the bottom 
land, most of the bottom land soils formed entirely in the 
silty material. The glacial till is high in content of gravel 
and stones. On the uplands are prominent drumlins and 
recessional moraines. The drumlins, several miles long, 
are northeast-southwest oriented and commonly have 
sharp crests and short side slopes. The recessional mor- 
aines are irregularly shaped hills and Кпо!з. The local 
relief in this unit commonly ranges from 10 to 30 feet. 

This unit makes up about 7 percent of the land area in 
the county. It is about 25 percent LeRoy soils, 17 per- 
cent Ossian soils, 14 percent Lomira soils, and 44 per- 
cent minor soils. 

LeRoy soils, on drumlins, knolls, and morainic ridges 
of till plains, are gently sloping and sloping and are well 
drained. Typically the surface layer is silt loam, and the 
subsoil is mostly silty clay loam. Highly calcareous grav- 
elly fine sandy loam glacial till is at a depth of about 19 
inches. 

Ossian soils, in depressional areas and drainageways, 
are nearly level and poorly drained. Typically, they are 
silt loam to a depth of 60 inches or more. 

Lomira soils, on the lower slopes of drumlins, knolls, 
and morainic ridges of till plains, are gently sloping and 
well drained. Typically the surface layer is silt loam, and 
the subsoil is mostly silty clay loam. Highly calcareous 
gravelly fine sandy loam glacial till is at a depth of about 
37 inches. 

Minor in this unit are Atterberry, Keowns, Lamartine, 
and St. Charles soils. Atterberry and Lamartine soils are 
on valley. terraces and in drainageways. Keowns soils 
are in depressions and drainageways. St. Charles soils 
are on till plains between drumlin ridges and moraines 
and on high valley terraces. 

This unit is used mainly for cultivated crops. The 
steeper and wetter acreage is in pasture and woodlots. 


About 5 percent of the forested acreage in the county is 
on this unit. 

Corn, oats, and alfalfa are cropped in rotation to sup- 
port dairying, the main farm enterprise. А small acreage 
is in barley and fruit crops, mainly apples. This unit sup- 
ports a large part of the canning crops, mainly peas and 
sweet corn, produced in the county. The trend is toward 
more cash crops and less dairying. This unit supports 
most of the small sheep enterprise in the county. Con- 
trolling water erosion in the uplands and reducing wet- 
ness in the lowlands are the main management con- 
cerns. 

The well drained soils in this unit have good potential 
for residential and other urban uses. The upland soils 
have good potential for septic tank absorption fields be- 
cause they are well drained and moderately permeable. 
The underlying glacial till is а good source of roadfill 
material. The potential is good for woodland and recre- 
ational uses. № adequately drained, the lowlands have 
good potential for cultivated farm crops, including cash 
crops, such as peas and sweet corn. 


5. Kidder-McHenry 


Well drained, gently sloping to moderately steep soils 
that have a loamy subsoil underlain by loamy glacial till 


This map unit is mostly on glaciated uplands where 
the soils formed in windblown silty deposits or sand over 
glacial till. It consists of ground moraines and recessional 
moraines separated by wet valleys that contain the 
thicker silty deposits. The valley sides are sloping to 
moderately steep. Many are glaciated limestone ridges 
where rock crops out. Some valley walls are loess 
capped outwash deposits of sand and gravel. Small 
areas of this outwash are in the uplands adjacent to 
recessional moraines. On some parts of the uplands are 
bedrock plateaus capped with loess and glacial till. The 
local relief commonly ranges from about 20 to 60 feet. 

This unit makes up about 5 percent of the land area in 
the county. It is about 19 percent Kidder soils, 18 per- 
cent McHenry soils, and 63 percent minor soils. 

Kidder soils, on valley sides, hillsides, and morainic 
ridges of till plains, are gently sloping to moderately 
steep and are well drained. The surface layer is silt loam 
or loamy fine sand, and the subsoil is mostly sandy clay 
loam. Calcareous fine sandy loam glacial till is at a depth 
of about 32 inches. 

McHenry soils, on valley sides, low hills, and morainic 
ridges of till plains, are gently sloping and sloping and 
are well drained. Typically the surface layer is silt loam. 
The subsoil is silt loam in the upper part and clay loam 
in the lower part. Calcareous fine sandy loam glacial till 
is at a depth of about 32 inches. 

Minor in this unit are Atterberry, Casco, Fox, Keowns, 
Knowles, Ossian, Ritchey, and St. Charles soils. Atter- 
berry soils are on valley terraces. Casco and Fox soils 
are on valley sides, knolls, and ridges. Keowns and 
Ossian soils are in depressional areas. Ritchey and 
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Knowles soils are on valley sides and bedrock-controlled 
moraines. St. Charles soils are on till plains between 
morainic ridges and on high valley terraces. 

This unit is used mainly for cultivated crops. The 
steeper and wetter tracts are pasture and woodland. 
About 5 percent of the forested acreage in the county is 
on this unit. 

The main farm enterprise is dairying, but the trend is 
toward less dairying and more cash crops. Cash crops 
are mainly peas and sweet corn. Most of the cultivated 
crops are field corn, oats, and alfalfa. The main manage- 
ment concerns are controlling erosion in the uplands and 
reducing wetness in the lowlands. 

This unit has good potential for residential and other 
urban uses. The upland soils have good potential for 
septic tank absorption fields because they are well 
drained and moderately permeable. The underlying gla- 
cial till is а good source of roadfill material. The lime- 
stone ridges are a good source of crushed limestone for 
roadbuilding. The potential is good for woodland and 
most recreational uses. The potential is also good for 
cultivated farm crops and cash crops. 


6. Oakville-Brems-Morocco 


Well drained іс somewhat poorly drained, nearly level to 
sloping soils that have a sandy subsoil underlain by 
sandy material 


This map unit is on glacial lake beaches and sandy 
outwash plains that have been reworked by wind. It has 
very broad, nearly level and gently sloping topography 
with some swales and several prominent hills. Except for 
the few hilly areas, local relief commonly is less than 
about 6 feet. The several prominent hills are very thick 
sandy deposits, probably stabilized sand dunes, that rise 
about 20 to 50 feet above the surrounding landscape. 

This unit makes up about 2 percent of the land area in 
the county. It is about 26 percent Oakville soils, 23 
percent Brems soils, 22 percent Morocco soils, and 29 
percent minor soils. 

Oakville soils, on the highest terraces and ridges in 
glacial lake basins, are gently sloping and sloping and 
are well drained. Typically, they are fine sand to a depth 
of 60 inches or more. 

Brems soils, on the lowest terraces and ridges in gla- 
cial lake basins, are nearly level and gently sloping and 
are moderately well drained. Typically, they are fine sand 
to a depth of 60 inches or more. 

Morocco soils, on terraces adjacent to drainageways, 
wet basins, and lakes, are nearly level and gently sloping 
and are somewhat poorly drained. Typically, the surface 
layer is loamy fine sand, and the subsoil and substratum 
are fine sand. 

Minor in this unit are Fisk and Kingsville soils. Fisk 
soils are on glacial lake beaches between the sandy 
uplands and the adjacent clayey glacial lake basin. 
Kingsville soils are in depressional areas. 

This unit is used mainly for pasture and cultivated 
crops. Many tracts are farm woodlots or pine tree planta- 
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tions. About 7 percent of the woodland in the county is 
on this unit. 

Corn, oats, and forage grasses and legumes are 
cropped in rotation to support dairying, the main farm 
enterprise. Low natural fertility and low available water 
capacity are the main management concerns in farming. 
Most of the soils are seasonally droughty and are sub- 
ject to soil blowing. 

This unit has poor potential for cultivated crops. The 
potential is good for growing specialty crops under irriga- 
tion. The potential is poor for dwellings with basements 
and for septic tank absorption fields because many of 
the soils have a seasonal high water table. The potential 
is good for pine or Christmas tree plantations. 


7. Plano 


Well drained, gently sloping soils that have a silty and 
юату subsoil underlain by loamy glacial till 


This map unit of prairie soils is on glaciated uplands 
where the soils formed in thick deposits of windblown silt 
over glacial till. It is at the highest elevations in the 
county. It is dominantly an undulating ground moraine 
with broad swells and narrow swales. The swells are 
long, are east-west oriented, and have long slopes. 

This unit makes up about 1 percent of the land area in 
the county. It is about 45 percent Plano soils and 55 
percent minor soils. 

Plano soils, on the sides of slight rises on till plains, 
are gently sloping and well drained. Typically the surface 
layer is dark silt loam about 15 inches thick. The subsoil 
is mostly silty clay loam and silt loam. Calcareous sandy 
loam glacial till is at a depth of about 55 inches. 

Minor in this unit are Grellton and McHenry soils. 
Grellton soils are in slightly depressed areas. McHenry 
soils are on the crests and upper sides of knolls and 
hills. 

This unit is used mainly for cultivated crops. A few 
small tracts are pasture. The main farm enterprise is 
growing peas and sweet corn as cash crops. The prairie 
Soils in this unit are some of the most productive in the 
county for crops. Dairying is secondary. The trend is 
toward more cash crops and less dairying. Some field 
corn, oats, and alfalfa are grown to support dairying. The 
main management concern is erosion. 

This unit has good potential for cultivated crops and 
for specialty crops, such as sweet corn and peas. The 
potential is poor for woodland. The potential is good for 
residential and other urban uses. The potential is good 
for septic tank absorption fields because the soils are 
moderately permeable. 


Soil maps for detailed planning 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
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maps, can be used to determine the suitability and po- 
tential of a soil for specific uses. They also can be used 
to plan the management needed for those uses. More 
information on each map unit, or soil, is given under 
"Use and management of the soils." 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil, a brief description of the soil 
profile, and a listing of the principal hazards and limita- 
tions to be considered in planning management. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in composi- 
tion, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, wetness, degree of erosion, and other charac- 
teristics that affect their use. On the basis of such differ- 
ences, a soil series is divided into so// phases. Most of 
the areas shown on the detailed soil maps are phases of 
Soil series. The name of a soil phase commonly indi- 
cates a feature that affects use or management. For 
example, Kewaunee silt loam, 2 to 6 percent slopes, is 
one of several phases in the Kewaunee series. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ sub- 
stantially from those of the major soil or soils. Such 
differences could significantly affect use and manage- 
ment of the soils in the map unit. The included soils are 
identified in each map unit description. Some small areas 
of strongly contrasting soils are identified by a special 
symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits, gravel, is an example. Miscellaneous 
areas are shown on the soil maps. Some that are too 
small to be shown are identified by a special symbol on 
the soil maps. 

Table 3 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils and the limitations, capabili- 
ties, and potentials for many uses. The Glossary defines 
many of the terms used in describing the soils. 


Soil descriptions 


The soil descriptions on the following pages contain 
statements about potentials and the means of overcom- 
ing soil limitations or hazards. Some of the best methods 
described are controlled by local or state ordinances, 
which should be referred to before construction. 


Ak—Adrian muck. This nearly level, very poorly 
drained soil is in depressional and low areas adjacent to 


11 


drainageways and lakes. It is subject to frequent flood- 
ing. Areas are long and narrow or irregular in shape. 
They range from about 10 to 300 acres. 

Typically, the upper 14 inches of this Adrian soil is 
black muck. The next 8 inches is dark reddish brown 
muck. The substratum to a depth of about 60 inches is 
grayish brown, loose sand. In some areas the sand sub- 
stratum contains thin strata of loamy or clayey material. 
in places the organic material is less than 16 inches 
thick. 

included with this soil in mapping are small areas of 
Houghton, Palms, and Willette soils. Houghton soils are 
organic to a depth of more than 51 inches. Palms soils 
are underlain by loamy material. Willette soils are under- 
lain by clay. Included areas make up 5 to 10 percent of 
the unit. 

Permeability is moderately rapid. Surface runoff is very 
slow or ponded. Available water capacity is high. Reac- 
tion ranges from medium acid to mildly alkaline in the 
organic material. 

Unless drained, this soil is saturated at or near the 
surface throughout most of the year. In undrained areas, 
root development is restricted. The response to additions 
of plant nutrients in undrained areas is limited by the 
excessive wetness. If dry, the surface layer is very friable 
and easily tilled. 

Most of the acreage is in woodland and wetland vege- 
tation, such as marsh grasses, sedges, reeds, redosier 
brush, and cattails. A few areas are drained and are 
used for crops and grass sod. If drained, the soil has 
good potential for sod and specialty crops and fair po- 
tential for cultivated crops. It has fair potential for trees. 
It has poor potential for recreational development and 
engineering uses. 

This soil must be drained for dependable crop produc- 
tion. If drained, it is suited to corn and soybeans. It is 
generally unsuited to small grain and to grasses and 
legumes for hay. The flood hazard and a short growing 
season, caused by frost late in spring and early іп fall, 
limit yields and restrict the types of crops that can be 
grown. Soil blowing and subsidence are hazards if the 
soil is drained and cultivated. Winter cover crops, con- 
trolled drainage, and restricted use when the soil is wet 
help to minimize these hazards. Obtaining suitable drain- 
age outlets is a problem in many areas. Subsurface 
drainage tile placed in the sandy substratum is subject to 
clogging. Undrained areas are limited to marsh hay pro- 
duction during dry years. 

The use of the soil for pasture is restricted to dry 
periods. 

This soil is suitable for wood crops. Soil wetness and a 
high water table during the tree planting season limit 
reforestation to natural regeneration. The heavy equip- 
ment needed in harvesting can be used only when the 
soil is frozen. Clear-cut or area-selection harvest is 
needed to avoid a serious hazard of windthrow to the 
rest of the stand. Brushy species competing with natural 
regeneration can be controlled through the use of suit- 
able herbicides, or they can be removed mechanically. 
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This soil is suited to construction of the dugout ponds 
and level ditches that provide shallow open water areas 
for waterfowl and muskrat production. The wetland vege- 
tation provides suitable habitat for many wildlife species. 

This soil is poorly suited as a septic tank absorption 
field and a building site because of the seasonal high 
water table and the frequent flooding. 

The capability subclass is IVw. The woodland suitabil- 
ity subclass is 3w. 


AtA—Atterberry silt loam, 0 to 3 percent slopes. 
This nearly level to gently sloping, somewhat poorly 
drained soil is on valley terraces and in drainageways of 
the uplands. It is subject to runoff from adjacent uplands. 
Areas are long and narrow or irregular in shape. They 
range from about 10 to 60 acres. 

Typically, the surface layer of the Atterberry soil is very 
dark grayish brown silt loam about 9 inches thick. The 
subsurface layer is brown, very friable silt loam about 4 
inches thick. The subsoil is about 39 inches thick. The 
upper part is dark yellowish brown and brown, mottled, 
friable silty clay loam. The middle part is grayish brown, 
mottled, friable and firm silty clay loam. The lower part is 
grayish brown, mottled, friable silt loam. The substratum 
to a depth of about 60 inches is grayish brown, mottled, 
very friable silt loam. п some areas the surface layer is 
lighter colored than is typical. In places this soil is poorly 
drained. 

.Included with this soil in mapping are small areas of 
Lomira soils and areas underlain by stratified silt and 
sand or sand and gravel. The well drained Lomira soils 
are in higher landscape positions. Some areas are un- 
derlain by limestone bedrock within a depth of 60 inches. 
Included areas make up 5 to 15 percent of this unit. 

Permeability is moderate. Surface runoff is slow. Avail- 
able water capacity is high. Reaction ranges from strong- 
ly acid to neutral in the subsoil and substratum. Shrink- 
swell potential is moderate in the subsoil. 

Undrained areas of this soil are saturated for long 
periods at depths of 1 to 3 feet. The response to addi- 
tions of plant nutrients in undrained areas is limited by 
the excessive wetness. The surface layer is very friable 
and can be easily tilled throughout a fairly wide range in 
moisture content. 

Most areas of this soil are farmed. If drained, the soil 
has good potential for cultivated crops, hay, and pasture. 
Unless drained, it has only fair potential for crops. It has 
good potential for trees. It has fair to poor potential for 
recreational development and poor potential for most 
engineering uses. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. Grasses and legumes are subject to winterkill 
from ponding and ice sheeting. Yields on the undrained 
soil are limited by the excessive wetness. Surface and 
subsurface drainage is needed. Diversions on nearby 
uplands help to prevent ponding. 

This soil can be used as pastureland or hayland. Over- 
grazing or grazing when the soil is wet, however, results 
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in surface compaction, excessive runoff, and poor tilth. 
Proper stocking, pasture rotation, timely deferment of 
grazing, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field and a building site because of the seasonal high 
water table. If this soil is to be used as a building site, it 
should be drained and protected from runoff from adja- 
cent uplands. Because the soil has low strength, dwell- 
ings should be constructed without basements and foun- 
dations and footings should be designed to provide the 
structural support needed. Local roads and streets 
should be graded to shed water if they are to function 
properly, and suitable base material should be added. 

The capability subclass is Им. The woodland suitability 
subclass is 20. 


BoB—Borth silty clay loam, 1 to 4 percent slopes. 
This nearly level to gently sloping, moderately well 
drained soil is on low ridges in lake basins. Areas are 
long and narrow or irregular in shape. They range from 
about 5 to 80 acres. 

Typically, the surface layer of this Borth soil is dark 
brown silty clay loam about 8 inches thick. The subsoil is 
reddish brown, firm clay about 22 inches thick. The lower 
part is mottled. The substratum to a depth of about 60 
inches is brown and pale brown, mottled fine and 
medium sand. In some areas the surface layer is silt 
loam or silty clay. In some it is lighter colored than is 
typical. In places the subsoil contains thin strata of sand. 
іп some areas the substratum contains thin strata of silt 
or clay. In places this soil is wetter than is typical. 

Included with this soil in mapping are small areas of 
Winneconne soils in landscape positions similar to those 
of the Borth soil. In contrast, those soils do not have 
sand within a depth of 40 inches. Also included are 
areas where the surface layer is loamy fine sand or clay. 
Included areas make up 5 to 10 percent of the unit. 

Permeability is slow in the subsoil and rapid in the 
substratum. Surface runoff is slow or medium. Water 
ponds in swales and in low areas after excessive rainfall. 
Available water capacity is low to moderate. Reaction 
ranges from medium acid to moderately alkaline in the 
subsoil. The shrink-swell potential is high in the subsoil. 

This soil is saturated for long periods at depths of 3 to 
6 feet. Tilth is poor. The response to additions of plant 
nutrients is limited by the low available water capacity. 

Most areas are farmed. A few small areas are 
wooded. The potential is fair for cultivated crops, hay, 
pasture, and trees. It is fair to poor for recreational de- 
velopment and most engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. The 
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low available water capacity limits yields. The soil is 
difficult to work. It is sticky when wet and hard when dry. 
Seedbeds are difficult to prepare. Because the soil must 
be tilled at the proper moisture content to prevent clod- 
ding and soil compaction, tilling and harvesting are often 
delayed. 

Timely conservation tillage reduces soil compaction 
and clodding. Returning crop residue or regularly adding 
manure improves tilth and increases the water-holding 
capacity and water infiltration. Legumes are subject to 
winterkill from ponding and ice sheeting. Surface or sub- 
surface drainage is needed in many areas. Subsurface 
drainage tile in the sandy substratum is subject to clog- 
ging. 

Н the soil is used for pasture, overgrazing should be 
avoided. Grazing when the soil is wet results in compac- 
tion. Proper stocking, pasture rotation, and restricted use 
during wet periods help to keep the pasture and the soil 
in good condition. 

This soil is suitable for wood crops. Seedling survival 
can be improved by planting vigorous nursery stock. 
Brushy vegetation competing with natural regeneration 
following harvest can be controlled through the use of 
suitable herbicides, or the vegetation can be removed 
mechanically. 

This soil is poorly suited as a septic tank absorption 
field and a building site because of the seasonal high 
water table and the slow permeability in the subsoil. If 
this soil is to be used as a site for dwellings with base- 
ments, it should be drained. Because of the low strength 
and the shrinking and .swelling of the subsoil, founda- 
tions and footings should be designed to provide the 
structural support needed. Because the substratum flows 
if wet, sidewalls of excavations are likely to cave in. 
Local roads and streets should be graded to shed water 
if they are to function properly, and a suitable base 
material should be added. 

The capability subclass is lle. The woodland suitability 
subclass is 3c. 


BrB—Brems fine sand, 1 to 4 percent slopes. This 
nearly level to gently sloping, moderately well drained 
soil is on stream and lake terraces and on low sand 
ridges in glacial lake basins. Areas are long and narrow 
or irregular in shape. They range from about 5 to 300 
acres. 

Typically, the surface layer of this Brems soil is very 
dark grayish brown fine sand about 8 inches thick. The 
subsoil is yellowish brown and strong brown fine sand 
about 33 inches thick. The lower part is mottled. The 
substratum to a depth of about 60 inches is pale brown 
mottled fine sand. It commonly is underlain by finer tex- 
tured material within a depth of 7 feet. In places this soil 
is well drained. 

Included with this soil in mapping are small areas 
underlain by loamy or clayey material within depths of 60 
inches. These areas make up 5 to 15 percent of the unit. 


13 


Permeability is rapid. Surface runoff is very slow. Avail- 
able water capacity is low. Reaction ranges from medium 
acid to very strongly acid in the subsoil. 

This soil is saturated for long periods at depths of 2.5 
to 3.5 feet. The response to additions of plant nutrients 
is limited by the low available water capacity and the 
acid soil conditions. The surface layer is very friable and 
can be easily tilled throughout a wide range in moisture 
content. 

Most areas are cropland and woodland. A few areas 
are planted to pine trees. This soil is a source of sand, 
and some areas are pits. The potential is poor for culti- 
vated crops, hay, and pasture. It is good for irrigated 
crops if nutrients are added. It is fair for trees. The 
potential is poor for recreational development and fair to 
poor for most engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Crop 
yields are limited by the low available water capacity. 
Some deep rooted plants may get sufficient moisture for 
good growth, but prolonged dry periods severely affect 
yields of all crops. Frequent liming of this very rapidly 
permeable soil is needed for good crop production. Culti- 
vated areas are subject to severe soil blowing in dry 
periods if the soil is left bare and exposed. 

Conservation tillage, winter cover crops, and spring 
plowing help to prevent excessive soil loss. Returning 
crop residue or regularly adding manure improves fertil- 
ity, increases the water-holding capacity of the soil, and 
reduces soil blowing. 

The use of the soil for pasture or hay is also effective 
in controlling soil blowing. Overgrazing, however, results 
in loss of the plant cover and increases the risk of 
blowing. Proper stocking, pasture rotation, and timely 
deferment of grazing help to keep the pasture and the 
soil in good condition. 

This soil is suitable for wood crops. Seedling survival 
can be improved by planting vigorous nursery stock. 
Brushy vegetation competing with natural regeneration 
following harvest can be controlled through the use of 
suitable herbicides, or it can be removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field because of the seasonal high water table. If this soil 
is to be used as a site for dwellings with basements, it 
should be drained. Because the soil flows if wet and 
sloughs when dry, sidewalls of excavations are likely to 
cave in. 

The capability subclass is IVs. The woodland suitability 
subclass is 3s. 


CeB—Casco loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on broad crests of 
knolls. Areas are irregular in shape. They range from 
about 5 to 50 acres. 

Typically, the surface layer of this Casco soil is dark 
grayish brown loam about 8 inches thick. The subsoil is 
about 13 inches thick. It is brown, friable loam in the 
upper part and reddish brown, friable clay loam in the 
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lower part. The substratum to a depth of about 60 inches 
is yellowish brown gravel and sand. In places the surface 
layer is silt loam. Іп some areas the subsoil dominantly is 
sandy loam. In places the subsoil is thicker than is typi- 
cal. 

Included with this soil in mapping are small areas 
underlain by loamy or clayey material within depths of 60 
inches and areas where the surface layer is loamy fine 
sand or sandy loam. In places the subsoil is very thin or 
lacking and the surface layer is high in content of gravel. 
Included areas make up 5 to 15 percent of the unit. 

Permeability is moderate in the subsoil and very rapid 
in the substratum. Surface runoff is slow or medium. 
Available water capacity is low. Reaction ranges from 
slightly acid to mildly alkaline in the subsoil. Free lime 
occurs in the substratum. The shrink-swell potential is 
moderate in the subsoil. 

The surface layer is friable and can be easily tilled 
throughout a fairly wide range in moisture content. For 
many crops, root development is restricted below a 
depth of about 21 inches by the calcareous gravel and 
sand substratum. The response to additions of plant 
nutrients is limited by the low available water capacity. 

Most areas of this soil are farmed. A few smail areas 
are still wooded. The substratum is a good source of 
sand and gravel. There are many sand and gravel pits. 
The potential is fair for cultivated crops, hay, pasture, 
and trees. It is fair to good for recreational development 
and is good for most engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Yields 
are limited by the low available water capacity. They are 
severely affected by prolonged dry periods and in eroded 
areas where there is no subsoil. Cobblestones and 
gravel interfere with tilling and harvesting in some areas. 
If the soil is cultivated, the erosion hazard is slight or 
moderate. 

Conservation tillage, winter cover crops, spring plow- 
ing, and grassed waterways help to prevent excessive 
soil loss. Returning crop residue or regularly adding 
manure improves fertility and increases the water-holding 
capacity. 

The use of the soil for pasture or hay is also effective 
in controlling erosion. Overgrazing or grazing when the 
Soil is wet, however, results in surface compaction and 
excessive runoff. Proper stocking, pasture rotation, and 
restricted use during wet periods help to keep the pas- 
ture and the soil in good condition. 

This soil is suitable for wood crops. Survival of planted 
trees during dry seasons can be improved by planting 
vigorous nursery stock. Clear-cut or area-selection har- 
vest reduces the risk of windthrow on the rest of the 
stand. Brushy species competing with natural regenera- 
tion following harvest can be controlled through the use 
of suitable herbicides, or they can be removed mechani- 
cally. 

This soil is suited as a septic tank absorption field and 
a building site. There is a possible hazard of pollution of 
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nearby water supplies from sewage effluent flowing 
through the substratum too rapidly for purification. Be- 
cause the substratum is subject to sloughing, sidewalls 
of excavations are likely to cave in. Moderate frost 
action is a hazard to local roads and streets but can be 
corrected easily by removing the thin subsoil layer. 

The capability subclass is Ше. The woodland suitability 
subclass is 3s. 


CeC2—Casco loam, 6 to 15 percent slopes, 
eroded. This sloping to moderately steep, well drained 
soil is on valley sides, knolls, and ridges. Areas are long 
and narrow or irregular in shape. They range from about 
5 to 50 acres. 

Typically, the surface layer of this Casco soil is dark 
grayish brown loam about 7 inches thick. The subsoil is 
mostly dark brown, friable loam and.clay loam about 10 
inches thick. The substratum to a depth of about 60 
inches is yellowish brown gravel and sand. In some 
areas the surface layer is silt loam. In places the subsoil 
dominantly is sandy loam and is redder than is typical. In 
places slopes are more than 15 percent. 

Included with this soil in mapping are small areas 
underlain by loamy or clayey material and areas where 
the surface layer is loamy fine sand or sandy loam. іп” 
places the subsoil is very thin or is lacking and the 
surface layer is high in content of gravel. Included areas 
make up 5 to 15 percent of the unit. 

Permeability is moderate in the subsoil and very rapid 
in the substratum. Surface runoff is medium. Available 
water capacity is low. Reaction ranges from slightly acid 
to mildly alkaline in the subsoil. Free lime occurs in the 
substratum. The shrink-swell potential is moderate in the 
subsoil. 

The surface layer is erodible and is therefore a source 
of sedimentation. Cobblestones and gravel interfere with 
tillage in many areas. For many crops, root development 
is restricted below a depth of about 17 inches by the 
calcareous gravel and sand substratum. The response to 
additions of plant nutrients is limited by the low available 
water capacity. 

Most areas of this soil are farmland and pasture, but 
some are woodland. The substratum is a good source of 
sand and gravel. There are some sand and gravel pits. 
The potential is fair for cultivated crops, hay, pasture, 
and trees. It is fair to poor for most recreational develop- 
ment and engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. The 
steeper areas should be restricted to hay or pasture. 
Yields are limited by the low available water capacity. 
They are severely affected by prolonged dry periods and 
by lack of a subsoil in eroded areas. Cobblestones and 
gravel interfere with tilling and harvesting in many areas. 
If the soil is cultivated, it is subject to further erosion. 

Conservation tillage, spring plowing, winter cover 
crops, grassed waterways, and long rotations with only 1 
year of a row crop help to prevent excessive soil loss. In 
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a few areas slopes are long enough and smooth enough 
to be farmed on the contour. Returning crop residue or 
regularly adding other organic material improves fertility 
and increases the water-holding capacity of the soil. 

The use of the soil for pasture or hay is also effective 
in controlling erosion. Overgrazing or grazing when the 
Soil is wet, however, results in surface compaction and 
excessive runoff. Proper stocking, pasture rotation, and 
restricted use during wet periods help to keep the pas- 
ture and the soil in good condition. 

This soil is suitable for wood crops. A few small areas 
are still in native hardwoods. Survival of planted trees 
during dry seasons can be improved by planting vigorous 
nursery stock. Clear-cut or area-selection harvest re- 
duces the risk of windthrow to the rest of the stand. 
Brushy vegetation competing with natural regeneration 
following harvest can be controlled through the use of 
suitable herbicides, or it can be removed mechanically. 

This soil is suited as a septic tank absorption field and 
a building site if proper design and installation proce- 
dures are used. Filter fields should be on the contour to 
prevent the effluent from surfacing. There is a possible 
hazard of polluting nearby water supplies by sewage 
effluent flowing through the substratum too rapidly for 
purification. Some leveling and land shaping are needed 
in preparing suitable building sites. Because the substra- 
tum is subject to sloughing, sidewalls of excavations are 
likely to cave in. 

The capability subclass is IVe. The woodland suitability 
subclass is 3s. 


Ed—Edwards muck. This nearly level, very poorly 
drained soil is in depressional and low areas next to 
lakes. It is subject to frequent flooding. Some areas are 
long and narrow. Some are broad. All range from about 
40 to more than 300 acres. 

Typically, the upper 18 inches of this Edwards soil is 
black muck. The next 5 inches is dark reddish brown 
muck. The substratum to a depth of 60 inches is gray, 
very friable marl with a few woody fragments. In places 
the organic material is less than 16 inches thick. 

Included with this soil in mapping are small areas of 
Adrian, Houghton, and Palms soils in landscape posi- 
tions similar to those of the Edwards soil. Adrian soils 
are underlain by sandy material, and Palms soils by 
loamy material. Houghton soils have no mineral soil 
within a depth of 51 inches. These areas make up 5 to 
10 percent of the unit. 

Permeability is moderately rapid. Surface runoff is very 
slow or ponded. Available water capacity is high. Reac- 
tion ranges from medium acid to mildly alkaline in the 
organic material. 

Unless drained, this soil is saturated at or near the 
surface throughout most of the year. In undrained areas 
root development is restricted. The response to additions 
of plant nutrients in undrained areas is limited by exces- 
sive wetness. The surface layer is very friable and can 
be easily tilled when dry. 
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Most of the acreage is wetland vegetation, such as 
marsh grass, sedges, rushes, redosier brush, and cat- 
tails. A few areas are drained and are used for crops 
and grass sod. If drained, the soil has good potential for 
sod and some specialty crops and fair potential for culti- 
vated crops. It has fair potential for trees. It has poor 
potential for recreational development and engineering 
uses. 

This soil must be drained for dependable crop produc- 
tion. If drained, it is suited to corn and soybeans. It is 
generally not suited to small grain and to grasses and 
legumes for hay. The flood hazard and a short growing 
season, caused by frost late in spring and early in fall, 
limit yields and restrict the types of crops that can be 
grown. Soil blowing and subsidence are hazards if the 
Soil is drained and cultivated. 

Winter cover crops, controlled grazing, and restricted 
use when the soil is wet can help to minimize these 
hazards. Obtaining suitable drainage outlets is a problem 
in many areas. Undrained areas are limited to marsh hay 
production during dry years. The use of the soil for pas- 
ture is restricted to dry periods. 

This soil is suitable for wood crops. Soil wetness and a 
high water table during the tree planting season limit 
reforestation to natural regeneration. The heavy equip- 
ment needed in harvesting can be used only when the 
soil is frozen. Clear-cut or area-selection harvest is 
needed to avoid а serious hazard of windthrow to the 
rest of the stand. Brushy species competing with natural 
regeneration can be controlled through the use of suit- 
able herbicides, or they can be removed mechanically. 

This soil is suited to construction of the dugout ponds 
and level ditches that provide shallow open water areas 
for waterfowl and muskrat production. The wetland vege- 
tation provides suitable habitat for many wildlife species. 

This soil is poorly suited as a septic tank absorption 
field and а building site because of the seasonal high 
water table and the frequent flooding. 

The capability subclass is IVw. The woodland suitabil- 
ity subclass is 3w. 


EID2—Eleva loam, 8 to 20 percent slopes, eroded. 
This sloping to moderately steep, well drained soil is on 
valley sides. Sandstone outcrop is common. Areas are 
long and narrow and range from about 3 to 40 acres. 

Typically, the surface layer of this Eleva soil is dark 
brown loam about 5 inches thick. The subsoil is about 16 
inches thick. It is brown, friable loam in the upper part 
and strong brown, very friable fine sand in the lower part. 
Weakly cemented sandstone bedrock is at a depth of 
about 21 inches. At 41 inches is strongly cemented 
sandstone bedrock. Some areas have slopes of less 
than 8 percent or more than 20 percent. 

Included with this soil in mapping are small areas 
where the depth to sandstone is less than 20 inches or 
more than 40 inches. In places the surface layer is 
loamy fine sand or fine sandy loam. Included areas make 
up 5 to 15 percent of the unit. 
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Permeability is moderate or moderately rapid. Surface 
runoff is medium or rapid. Available water capacity is 
low. Reaction is medium acid or slightly acid in the sub- 
soil. 

The surface layer is erodible and is therefore a source 
of sedimentation. Tillage is restricted in many places by 
rock outcrop. Root development is restricted below a 
depth of about 21 inches by sandstone bedrock. The 
response to additions of plant nutrients is limited by the 
low available water capacity. 

Most areas of this soil are cropland and permanent 
pasture. The underlying sandstone bedrock crushes 
easily and is an excellent source of industrial sand. The 
potential is fair for cultivated crops, hay, pasture, and 
trees. It is fair to poor for most recreational development 
and most engineering use. 

Most areas of this soil are suited to corn, soybeans, 
and small grain and to grasses and legumes for hay and 
pasture. The steeper areas should be restricted to pas- 
ture or hay and tilled only when tillage is needed in 
reseeding. Yields are limited by the low available water 
capacity. They are severely affected by prolonged dry 
periods. In places sandstone outcrop interferes with till- 
ing and harvesting. Cultivated soil is subject to further 
erosion. 

Conservation tillage, contour farming, spring plowing, 
winter cover crops, grassed waterways, and long rota- 
tions with only 1 year of a row crop help to prevent 
excessive soil loss. Returning crop residue or regularly 
adding manure improves fertility and increases the 
water-holding capacity. 

The use of the soil as pastureland or hayland is effec- 
tive in controlling erosion. Overgrazing or grazing when 
the soil is wet, however, results in surface compaction 
and excessive runoff. Proper stocking, pasture rotation, 
and restricted use during wet periods help to keep the 
pasture and the soil in good condition. 

This soil is suitable for wood crops. Soil-related man- 
agement problems are associated with the steep slope 
and with brush encroachment following harvest. Contour- 
ing of planted trees and careful location of skid roads 
during harvest minimize erosion and improve the traffica- 
bility of equipment. Seedling survival on the steeper 
south- or west-facing slopes can be improved by planting 
vigorous nursery stock. Brushy species competing with 
natural regeneration following harvest can be controlled 
through the use of suitable herbicides, or they can be 
removed mechanically. Sufficient mineral soil may be 
exposed during skidding to allow adequate regeneration. 

This soil is poorly suited as a septic tank absorption 
field because it is shallow over sandstone bedrock. 
There is a possible hazard of polluting nearby water 
supplies by sewage effluent flowing through the sand- 
stone too rapidly for purification. This soil is moderately 
suited as a building site because of the slope and the 
shallowness over rock. Some leveling and land shaping 
are needed in preparing suitable building sites. The 
weakly cemented sandstone permits excavation and de- 
velopment in most areas. 
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The capability subclass is Ille. The woodland suitability 
subclass is 3r. 


FkA—Fisk loamy fine sand, 0 to 3 percent slopes. 
This nearly level to gently sloping, somewhat poorly 
drained soil is in glacial lake basins and beaches and on 
terraces of streams, lakes, and valleys. Areas are long 
and narrow or irregular in shape. They range from about 
10 to several hundred acres. 

Typically, the surface layer of this Fisk soil is very dark 
brown loamy fine sand about 9 inches thick. The subsoil 
is about 30 inches thick. It is brown, mottled fine and 
medium sand in the upper 15 inches. The middle part is 
light olive brown, mottled, very friable fine sandy loam. 
The lower part is grayish brown, mottled, friable silt loam. 
The substratum to a depth of about 60 inches is brown 
and pinkish gray, mottled, stratified, very friable silt loam 
and very fine sandy loam. п places the surface layer is 
fine sand. In places the upper sandy material is thicker 
than 40 inches. In places this soil is wetter than is 
typical. 

Included with this soil in mapping are small areas of 
Nebago soils, which are underlain by clay within a depth 
of 40 inches. Included areas make up 2 to 5 percent of 
the unit. 

Permeability is rapid in the upper sandy deposits and 
moderate in: the underlying loamy material. Surface 
runoff is very slow. Available water capacity is moderate. 
Reaction ranges from strongly acid to neutral in the 
upper sandy deposits and slightly acid to mildly alkaline 
in the loamy subsoil material. Free lime occurs in the 
substratum. 

Undrained areas of this soil are saturated for long 
periods at depths of 1 to 3 feet. The response to addi- 
tions of plant nutrients in undrained areas is limited by 
the excessive wetness and the low available water ca- 
pacity of the upper sandy deposits. The surface layer is 
very friable and can be easily tilled throughout a wide 
range in moisture content. 

Most areas are farmed. A few areas are still wooded. 
The soil has fair potential for cultivated crops, hay, pas- 
ture, and trees. It has fair to poor potential for recreation- 
al development and poor potential for most engineering 
uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. The 
excessive wetness and the low available water in the 
upper sandy material limit yields. Legumes are subject to 
winterkill from ponding and ice sheeting. 

Surface and subsurface drainage is needed. Because 
the soil flows if wet, constructing and maintaining open- 
ditch drains is difficult. Subsurface tile drains are subject 
to clogging. In: dry periods, the upper part of the soil is 
droughty and yields for most crops are severely affected. 
Some deep rooted plants may get sufficient moisture for 
good growth. Drained areas are subject to soil blowing in 
dry periods if the soil is left bare and exposed. 

Conservation tillage, winter cover crops, and spring 
plowing help to prevent excessive soil loss. Returning 
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crop residue or regularly adding manure improves fertil- 
ity, increases the water-holding capacity of the soil, and 
reduces soil blowing. 

The use of the soil as pastureland or. hayland is also 
effective in controlling soil blowing. Overgrazing, howev- 
er, results in loss of the plant cover and increases the 
risk of blowing. Proper stocking, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species 
competing with natural regeneration can be controlled 
through the use of suitable herbicides, or they can be 
removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field and a building site because of the seasonal high 
water table. № used as a building site, it should be 
drained. Dwellings should be constructed without base- 
ments. Roads should be graded to shed water, and 
suitable base material should be added to help over- 
come the hazard of frost action. 

The capability subclass is lllw. The woodland suitability 
subclass is 3s. 


Fn—Fluvaquents. These nearly level, poorly drained 
and very poorly drained soils are adjacent to streams. 
They are pitted and marked by old stream channels in 
some places. In other places, they consist of a series of 
slight rises separated by slightly lower swales. They are 
subject to frequent flooding. Areas are long and narrow 
or irregular in shape. They range from 20 to 200 acres. 
Slopes are 0 to 2 percent. 

Fluvaquents vary in color and texture but are typically 
loam, fine sandy loam, or sandy loam intermixed with 
thin layers of sand, silt, or muck. In some places these 
soils are mostly one texture and lack distinct layering. In 
places the surface layer is muck. 

Included with these soils in mapping are small areas of 
Adrian, Houghton, Kingsville, and Palms soils in land- 
scape positions similar to those of the Fluvaquents. 
Adrian and Palms soils have 16 to 50 inches of organic 
material over mineral soil. Houghton soils are organic to 
a depth of more than 51 inches. Kingsville soils are 
sandy throughout. Also included are areas consisting 
mostly of clayey material. In places these soils are cov- 
ered with 1 to 3 feet of water most of the year. Included 
areas make up 5 to 15 percent of the unit. 

Permeability is moderate. Surface runoff is very slow. 
Available water capacity is high. 

These soils are saturated at or near the surface 
throughout most of the year. Root development is re- 
stricted. The response to additions of plant nutrients in 
undrained areas is limited by the excessive wetness and 
flooding. 

Most areas of these soils are woodland or permanent 
pasture, or they are in wetland vegetation, such as 
marsh grasses, sedges, reeds, cattails, redosier, and 
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alder brush. The soils have poor potential for crops and 
trees. № drained, they have fair potential for hay and 
pasture. They have poor potential for recreational devel- 
opment and engineering use. 

These soils are generally not suited to cultivated 
crops. The excessive wetness and frequent flooding limit 
yields and restrict the types of crops that can be grown. 
Grasses and legumes are subject to winterkill from pond- 
ing and ice sheeting. Obtaining suitable drainage outlets 
is a problem in most areas. Grazing should be restricted 
to dry periods. 

Dikes can help to prevent flooding from nearby 
streams. If drained, these soils are suited to grasses and 
legumes for hay and pasture. 

These soils are poorly suited to wood crops. Growth is 
so slow and form so poor that trees are barely merchan- 
table at best. Because of wetness, planting by hand or 
by machine on prepared ridges is needed when natural 
regeneration is unreliable. Large vigorous nursery stock 
is essential. The heavy equipment needed in harvesting 
can be used only when the soil is frozen. Clear-cut or 
area-selection harvest reduces the risk of windthrow to 
the rest of the stand. Brushy vegetation competing with 
natural regeneration can be controlled through the use 
of suitable herbicides, or it can be removed mechanical- 
ly. 
These soils are suited to construction of the dugout 
ponds and level ditches that provide shallow open water 
areas for waterfowl and muskrat. The wetland vegetation 
provides suitable habitat for many wildlife species. 

These soils are generally not suited as a septic tank 
absorption field or a building site because of the hazard 
of frequent flooding. Suitable base material will have to 
be added if local roads and streets are to function prop- 
егіу. 

The capability subclass is Vw. These soils аге not 
assigned to a woodland suitability subclass. 


FsB—Fox silt loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on convex side slopes 
of outwash plains and on high valley terraces. Areas are 
irregular in shape and range from 10 to 60 acres. 

Typically, the surface layer of this Fox soil is dark 
grayish brown silt loam about 9 inches thick. The subsur- 
face layer is brown silt loam about 2 inches thick. The 
subsoil is about 20 inches thick. The upper part is dark 
yellowish brown, very friable and friable silt loam and 
silty clay loam. The lower part is dark brown, friable loam 
and sandy clay loam. The substratum to a depth of 
about 60 inches is yellowish brown sand and gravel. In 
some areas the subsoil is redder than is typical. In 
places it is thinner or thicker than is typical. In places it 
is clay loam throughout. 

Included with this soil in mapping are small knobs 
where the surface layer is high in content of gravel. In 
some areas the surface layer is loamy fine sand or fine 
sandy loam. Included areas make up 10 to 15 percent of 
the unit. 
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Permeability is moderate in the subsoil and rapid or 
very rapid in the substratum. Surface runoff is slow or 
medium. Available water capacity is moderate. Reaction 
ranges from medium acid to neutral in the subsoil. The 
shrink-swell potential is moderate in the subsoil. Free 
lime occurs in the substratum. 

The surface layer is very friable and can be easily 
tilled throughout a fairly wide range in moisture content. 
It tends to crust or puddie after hard rains, especially 
where it contains subsoil material. Іп places cobble- 
stones and gravel interfere with tillage. For many crops, 
root development is restricted below a depth of about 31 
inches by the highly calcareous sand and gravel substra- 
tum. 

Most areas of this soil are farmed. A few small areas 
are wooded. The substratum is a good source of sand 
and gravel. There are some sand and gravel pits. The 
potential is good for cultivated crops, hay, pasture, and 
trees. It is fair to good for recreational development and 
fair to poor for most engineering use. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. 
Cobblestones and gravel interfere with tilling and har- 
vesting in places. Cultivated areas are subject to a slight 
or moderate erosion hazard. 

Conservation tillage, spring plowing, and grassed wa- 
terways can help to prevent excessive soil loss. Return- 
ing crop residue or regularly adding manure improves the 
fertility and structure of the surface layer, reduces crust- 
ing, and increases water infiltration. 

The use of this soil as pasture or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction, excessive runoff, and poor tilth. Proper stocking, 
pasture rotation, timely deferment of grazing, and re- 
stricted use during wet periods help to keep the pasture 
and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited as a septic tank absorption field. 
There is a possible hazard of polluting nearby water 
supplies by sewage effluent flowing through the substra- 
tum too rapidly for purification. Because of the low 
strength and the shrinking and swelling of the subsoil, 
buildings should have foundations and footings designed 
to provide the structural support needed. Because the 
substratum is subject to sloughing, sidewalls of excava- 
tions are likely to cave in. Local roads and streets are 
subject to failure as a result of low strength of the sub- 
soil. Suitable base material will have to be added or the 
subsoil layer removed if roads are to function properly. 

The capability subclass is Пе. The woodland suitability 
subclass is 20. 


FsC2—Fox silt loam, 6 to 12 percent slopes, 
eroded. This sloping, well drained soil is on valley sides, 
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knolls, and ridges. Areas are long and narrow or irregular 
in shape. They range from about 5 to 30 acres. 

Typically, the surface layer of this Fox soil is dark 
grayish brown silt loam about 7 inches thick. The subsoil 
is about 19 inches thick. The upper part is mainly dark 
yellowish brown, friable silty clay loam. The lower part is 
dark brown, friable loam and sandy clay loam. The sub- 
stratum to a depth of about 60 inches is yellowish brown 
sand and gravel. In some areas the subsoil is dominantly 
sandy loam. Іп some areas it is redder than is typical. In 
places it is thinner than is typical. 

Included with this soil in mapping are small areas 
where the surface layer is loamy fine sand. In places 
where the original surface layer and part of the subsoil 
have been lost through erosion, the surface layer is 
gravelly sandy loam or gravelly sandy clay loam. Includ- 
ed areas make up 5 to 15 percent of the unit. 

Permeability is moderate in the subsoil and rapid or 
very rapid in the substratum. Surface runoff is medium. 
Available water capacity is moderate. Reaction ranges 
from medium acid to neutral in the subsoil. Free lime 
occurs in the substratum. The shrink-swell potential is 
moderate in the subsoil. 

The surface layer tends to crust after hard rains, espe- 
cially where it contains subsoil material. Cobblestones 
and gravel interfere with tillage in some areas. For many 
crops, root development is restricted below a depth of 
about 26 inches by the highly calcareous sand and 
gravel substratum. 

Most areas of this soil are farmed. A few small areas 
are wooded. The substratum is a good source of sand 
and gravel. There are some sand and gravel pits. The 
potential is fair for cultivated crops, hay, and pasture. It 
is good for trees. It is fair to poor for most recreational 
development and engineering use. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. 
Cobblestones and gravel interfere with tilling and har- 
vesting in some areas. Cultivated areas are subject to 
further erosion. 

Long rotations with 1 year of a row crop, conservation 
tillage, winter cover crops, spring plowing, and grassed 
waterways help to prevent excessive soil loss. Returning 
crop residue or regularly adding manure improves fertil- 
ity, reduces crusting, and increases water infiltration. 

The use of the soil as pastureland or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction, excessive runoff, and poor tilth. Proper stocking, 
pasture rotation, and restricted use during wet periods 
help to keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited as a septic tank absorption field and 
a building site if proper design and installation proce- 
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dures are used. Filter fields should be on the contour to 
prevent the effluent from surfacing. There is a possible 
hazard of polluting nearby water supplies by sewage 
effluent flowing through the substratum too rapidly for 
purification. Because of the low strength and the shrink- 
ing and swelling of the subsoil, buildings should have 
foundations and footings designed to provide the struc- 
tural support needed. Some leveling and land shaping 
are needed in preparing suitable building sites. Because 
the substratum is subject to sloughing, sidewalls of exca- 
vations are likely to cave in. Local roads and streets are 
subject to failure as a result of the low strength of the 
subsoil. Suitable base material will have to be added or 
the subsoil layer removed if roads are to function proper- 
ly. 
The capability subclass is Ille. The woodland suitability 
subclass is 20. 


GnB—Grellton fine sandy loam, 2 to 6 percent 
slopes. This gently sloping, well drained soil is on valley 
sides and broad moraines on till plains. Areas are irregu- 
lar in shape. They range from about 5 to 40 acres. 

Typically, the surface layer of this Grellton soil is dark 
grayish brown fine sandy loam about 8 inches thick. The 
subsurface layer is brown, very friable fine sandy loam 
about 5 inches thick. The subsoil is about 44 inches 
thick. It is dark brown, friable loam in the upper part. The 
middle part is dark yellowish brown and dark brown, 
friable silt loam. The lower part is dark brown, friable 
loam and very friable sandy loam. The substratum to a 
depth of about 60 inches is yellowish brown, very friable 
sandy loam. In places the surface layer is silt loam or 
loam. 

Included with this soil in mapping are small areas of 
Plano soils in landscape positions similar to those of the 
Grellton soil. Plano soils have a thicker, darker colored 
surface layer and have less sand in the upper layers. 
Also included are areas where the surface layer is loamy 
fine sand. Included areas make up 5 to 15 percent of the 
unit. 

Permeability is moderate. Surface runoff is slow or 
medium. Available water capacity is high. Reaction 
ranges from slightly acid to strongly acid іп the subsoil. 
Free lime occurs in the substratum. 

Some areas are saturated for long periods at depths 
of 3 to 5 feet. The soil is erodible, especially in the more 
sloping areas, and is therefore a source of sedimenta- 
tion. The surface layer is very friable and can be easily 
tilled throughout a wide range in moisture content. 

Most areas of this soil are farmed. The potential is 
good for cultivated crops, hay, pasture, and trees. It is 
fair to good for recreational development and fair to poor 
for most engineering use. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Culti- 
vated areas are subject to a slight or moderate erosion 
hazard. 

Conservation tillage, winter cover crops, spring plow- 
ing, and grassed waterways can help to prevent exces- 
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sive soil loss. Returning crop residue or regularly adding 
manure improves fertility and reduces soil loss. 

The use of the soil for pasture or hay is also effective 
in controlling erosion. Overgrazing, however, results in 
loss of the plant cover and in excessive runoff. Proper 
stocking, pasture rotation, and timely deferment of graz- 
ing help to keep the pasture and the soil in good condi- 
tion. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited as a septic tank absorption field. 
Because of the low strength and the shrinking and swell- 
ing of the subsoil, buildings should have foundations and 
footings designed to provide the structural support 
needed. Local roads and streets should be graded to 
shed water if they are to function properly, and the 
subsoil layer should be strengthened or replaced with 
suitable base material. 

The capability subclass is lle. The woodlarid suitability 
subclass is 10. 


НтВ--Носһһеіт loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on the broad crests of 
hills and ridges on till plains. № occurs at the highest 
positions on the landscape near large areas of the lower 
lying Kewaunee and Отго soils. Areas are long and 
broad or irregular in shape. They commonly are about 30 
to 60 acres. 

Typically, the surface layer of this Hochheim soil is 
very dark brown loam about 7 inches thick. The subsoil 
is about 9 inches thick. The upper part is dark reddish 
brown, friable loam. The lower part is reddish brown, 
very friable gravelly loam. The substratum to a depth of 
about 60 inches is light yellowish brown gravelly fine 
sandy loam. In places this soil is wetter than is typical. 
The surface layer is silt loam in some places. 

Included with this soil in mapping are small areas of 
the Lorenzo Variant and Omro soils. The Lorenzo Variant 
is in landscape positions similar to those of the Hoch- 
heim soil. It has loamy material at a depth of 20 to 40 
inches. Отго soils are slightly lower on the landscape. 
They have a thicker, more clayey subsoil. Also included 
are areas underlain by limestone bedrock within a depth 
of 60 inches. In places the surface layer is high in con- 
tent of gravel. Included areas make up 5 to 15 percent 
of the unit. 

Permeability is moderate or moderately slow. Surface 
runoff is slow or medium. Available water capacity is 
moderate. Reaction is neutral or mildly alkaline in the 
subsoil. The shrink-swell potential is moderate in the 
subsoil. Free lime occurs in the substratum. 

The surface layer is friable and can be easily tilled 
throughout a wide range in moisture content. Cobble- 
stones and gravel interfere with tillage in some areas. 
For many crops, root development is restricted below a 
depth of about 16 inches by highly calcareous loamy till. 
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Most areas аге farmed. А few small areas are still 
wooded. The soil has good potential for cultivated crops, 
hay, pasture, and trees. It has fair to good potential for 
recreational development and engineering uses. It is а 
fair source of roadfill. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. It 
becomes droughty during prolonged dry periods. Cobble- 
stones and gravel interfere with tilling and harvesting in 
some areas. If cultivated, this soil is subject to a slight or 
moderate erosion hazard. 

Conservation tillage, winter cover crops, spring plow- 
ing, and grassed waterways conserve moisture and help 
to prevent excessive soil loss. Returning crop residue or 
regularly adding manure improves fertility and increases 
the water-holding capacity. 

The use of the soil for pasture or hay is also effective 
in controlling erosion. Overgrazing or grazing when the 
soil is wet, however, results in surface compaction and 
excessive runoff. Proper stocking, pasture rotation, and 
restricted use during wet periods help to keep the pas- 
ture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

Areas of this soil that are moderately permeable are 
only moderately suited as septic tank absorption fields. 
Some areas are well suited. Areas that are moderately 
slowly permeable are poorly suited as septic tank ab- 
sorption fields. Suitability can be improved by increasing 
the size of the absorption area. This soil is suited as a 
building site. It lacks sufficient strength to support ve- 
hicular traffic, but this can be easily corrected by 
strengthening or replacing the subsoil layer. Wet base- 
ments, a problem where permeability is moderately slow, 
can be corrected by installing tile drainage. 

The capability subclass is lle. The woodland suitability 
subclass is 20. 


HoB—Hortonville loamy fine sand, 2 to 6 percent 
slopes. This gently sloping, well drained soil is on 
convex hills and lower side slopes on till plains. Areas 
are irregular in shape. They range from about 5 to 100 
acres. 

Typically, the surface layer of this Hortonville soil is 
dark brown loamy fine sand about 9 inches thick. The 
subsoil is about 22 inches thick. The upper 5 inches is 
yellowish brown, very friable loamy fine sand. The lower 
part is reddish brown, firm clay loam and loam. The 
substratum to a depth of about 60 inches is reddish 
brown, friable loam. In some areas the sandy deposits 
are less than 10 inches thick. In some the lower part of 
the subsoil contains more clay than is typical. 

Included with this soil in mapping are small areas of 
Nebago and Tustin soils. The somewhat poorly drained 
Nebago soils are in drainageways and depressions. They 
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have a sandy surface layer 20 to 40 inches thick. Tustin 
soils are in landscape positions similar to those of the 
Hortonville soil. They have sandy deposits 20 to 40 
inches thick. Some areas are underlain by limestone 
bedrock within a depth of 60 inches. Also included are 
areas where the surface layer is silt loam or, if eroded, 
clay loam. In places, layers of sand and gravel are in the 
subsoil and substratum. Included areas make up 5 to 15 
percent of the unit. 

Permeability is moderate or moderately slow. Surface 
runoff is slow. Available water capacity is moderate to 
high. Reaction ranges from medium acid to neutral in the 
upper part of the subsoil and is neutral or mildly alkaline 
in the lower part. Free lime occurs in the lower part of 
the subsoil and in the substratum. The shrink-swell po- 
tential is moderate. The surface layer is very friable and 
can be easily tilled throughout a wide range in moisture 
content. 

Most areas are farmed. A few areas are still wooded. 

The soil has good potential for cultivated crops, hay, 
pasture, and trees. It has fair potential for recreational 
development and fair to poor potential for most engi- 
neering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Culti- 
vated areas are subject to soil blowing during dry periods 
if the soil is left bare and exposed. 

Conservation tillage, winter cover crops, and spring 
plowing can help to prevent excessive soil loss. Return- 
ing crop residue or regularly adding manure improves 
fertility, increases the water-holding capacity of the sur- 
face layer, and reduces soil blowing. 

The use of the soil for pasture or hay is also effective 
in controlling erosion. Overgrazing, however, results in 
loss of the plant cover and in soil blowing. Proper stock- 
ing, pasture rotation, and timely deferment of grazing can 
help to keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

In areas where permeability is moderately slow, the 
soil is poorly suited as a septic tank absorption field. In 
areas where permeability is moderate, the soil is moder- 
ately suited as a septic tank absorption field. Suitability 
can be improved by increasing the size of the absorption 
area. Because of the low strength and the shrinking and 
swelling of the soil, dwellings should have foundations 
and footings designed to provide the structural support 
needed. Local roads and streets should be graded to 
shed water if they are to function properly, and a suitable 
base material should be added. 

The capability subclass is Не. The woodland suitability 
subclass is 10. 


НоС2--НогіопуШе loamy fine sand, 6 to 12 per- 
cent slopes, eroded. This sloping, well drained soil is 
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on hillsides on till plains. Areas are irregular in shape. 
They range from about 5 to 60 acres. 

Typically, the surface layer of this Hortonville soil is 
dark brown loamy fine sand about 6 inches thick. The 
subsoil is about 21 inches thick. The upper 2 inches is 
yellowish brown, very friable loamy fine sand. The middle 
part is reddish brown, firm clay loam. The lower part is 
reddish brown, friable loam. The substratum to a depth 
of about 60 inches is reddish brown, friable loam. In 
some areas the sandy surface deposits are less than 10 
inches thick. In some areas the lower part of the subsoil 
contains more clay than is typical. 

included with this soil in mapping are small areas 
where sandy deposits are 20 to 40 inches thick. Some 
areas are underlain by limestone bedrock within a depth 
of 60 inches. Also included are areas where the surface 
layer is silt loam. In places the sandy deposits have 
been eroded away, and the surface layer is loam or clay 
loam. Included areas make up 5 to 15 percent of the 
unit. 

Permeability is moderate or moderately slow. Surface 
runoff is slow or medium. Available water capacity is 
moderate or high. Reaction ranges from medium acid to 
neutral in the upper part of the subsoil and is neutral or 
mildly alkaline in the lower part. Free lime occurs in the 
lower part of the subsoil and in the substratum. The 
shrink-swell potential is moderate. 

The surface layer is highly erodible and is therefore a 
source of sedimentation. Tilth is poor in eroded areas 
where the underlying loamy or clayey material has been 
exposed. 

Most areas are farmed. A few are still wooded. 

The soil has good potential for cultivated crops, hay, 
pasture, and trees. It has fair to poor potential for recre- 
ational development and engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Culti- 
vated areas are subject to further erosion and to soil 
blowing during dry periods if the soil is left bare and 
exposed. Soil compaction and poor tilth are limitations in 
eroded areas. 

Conservation tillage, winter cover crops, spring plow- 
ing, and grassed waterways can help to prevent exces- 
sive soil loss. Returning crop residue or regularly adding 
manure improves · ШЇћ in eroded areas, increases the 
water-holding capacity of the surface layer, and reduces 
soil loss. 

The use of the soil for pasture or hay is also effective 
in controlling erosion. Overgrazing, however, results in 
loss of the plant cover, in soil blowing, and in excessive 
runoff. Proper stocking, pasture rotation, and timely de- 
ferment of grazing help to keep the pasture and the soil 
in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 
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In areas where permeability is moderately slow, the 
soil is poorly suited as a septic tank absorption field. In 
areas where permeability is moderate, the soil is moder- 
ately suited as a septic tank absorption field. Suitability in 
these areas can be improved by increasing the size of 
the absorption area. Filter fields should be on the con- 
tour to prevent the effluent from surfacing. Because of 
the low strength and the shrinking and swelling of the 
soil, dwellings should have foundations and footings de- 
signed to provide the structural support needed. Local 
roads and streets should be graded to shed water if they 
are to function properly, and a suitable base material 
should be added. 

The capability subclass is Ше. The woodland suitability 
subclass is 10. 


HrB—Hortonville silt loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on convex hills 
and lower side slopes on till plains. Areas are irregular in 
shape. They range up to several hundred acres. 

Typically, the surface layer of this Hortonville soil is 
very dark grayish brown silt loam about 8 inches thick. 
The subsoil is about 20 inches thick. It is reddish brown, 
friable clay loam in the upper part. The lower part is 
reddish brown, friable loam. The substratum to a depth 
of about 60 inches is reddish brown, friable loam. In 
some places the surface layer is loam; in other places it 
is as much as 10 percent gravel. Some areas of this soil 
are eroded, and the subsoil is mixed in the plow layer. In 
some areas the subsoil and substratum contain more 
clay than is typical. In places this soil is wetter than is 
typical. 

Included with this soil in mapping are small areas of 
the Lorenzo Variant in landscape positions slightly higher 
than those of the Hortonville soil. Also included are 
areas where the surface layer is loamy fine sand. In a 
few small areas, the substratum is fine sandy loam. 
Some areas are underlain by limestone bedrock within a 
depth of 60 inches. Included areas make up 5 to 15 
percent of the unit. 

Permeability is moderate or moderately slow. Surface 
runoff is slow or medium. Water ponds in swales and in 
low areas after excessive rainfall. Available water capac- 
ity is high. Reaction ranges from medium acid to neutral 
in the upper part of the subsoil and is neutral or mildly 
alkaline in the lower part. Free lime occurs in the lower 
subsoil and substratum. The shrink-swell potential is 
moderate. 

The surface layer is friable and can be easily tilled 
throughout a fairly wide range in moisture content. It 
tends to crust or puddle after a hard rain, especially in 
areas where it contains subsoil material. 

Most areas are farmed. А few are still wooded. The 
soil has good potential for cultivated crops, hay, pasture, 
and trees. It has fair to good potential for recreational 
development. It has fair to poor potential for most engi- 
neering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. In 
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eroded areas soil compaction and poor tilth are limita- 
tions. Deferment of tiling and harvesting is needed 
during wet periods. Cultivated areas are subject to a 
slight or moderate erosion hazard. 

Conservation tillage, winter cover crops, spring plow- 
ing, diversions, and grassed waterways help to prevent 
excessive soil loss. Heturning crop residue or regularly 
adding manure reduces crusting, improves tilth, and in- 
creases water infiltration. 

The use of the soil for pasture or hay is also effective 
in controlling erosion. Overgrazing or grazing when the 
soil is wet, however, results in surface compaction, ex- 
cessive runoff, and poor tilth. Proper stocking, pasture 
rotation, and restricted use during wet periods help to 
keep the soil and the pasture in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

In areas where permeability is moderately slow, the 
soil is poorly suited as a septic tank absorption field. In 
areas where permeability is moderate, the soil is moder- 
ately suited as a septic tank absorption field. Suitability in 
these areas can be improved by increasing the size of 
the absorption area. Because of the low strength and 
the shrinking and swelling of the soil, dwellings should 
have foundations and footings designed to provide the 
structural support needed. Local roads and streets 
should be graded to shed water if they are to function 
properly, and a suitable base material should be added. 

The capability subclass is lle. The woodland suitability 
subclass is 10. 


HrC2—Hortonville silt loam, 6 to 12 percent slopes, 
eroded. This sloping, well drained soil is on the sides 
and crests of hills on till plains. Areas are long and 
narrow. They range from about 5 to 50 acres. 

Typically, the surface layer of this Hortonville soil is 
dark brown silt loam about 7 inches thick. The subsoil is 
reddish brown, friable clay loam about 19 inches thick. 
The substratum to a depth of about 60 inches is reddish 
brown, friable loam. In some places the surface layer is 
loam. In other places it is as much as 10 percent gravel. 
In many places the original surface layer and all or part 
of the subsoil have been lost by erosion, and the plow 
layer is clay loam. In some areas the subsoil and sub- 
stratum contain more clay than is typical. Іп some areas 
slopes are greater than 12 percent. 

Included, with this soil in mapping are small areas of 
the Lorenzo Variant, which is commonly in slightly higher 
landscape positions than those of the Hortonville soil 
and has a layer of sand and gravel above a depth of 40 
inches. Also included are areas where the surface layer 
is loamy fine sand and some areas where limestone 
bedrock is within a depth of 60 inches. Included areas 
make up 5 to 15 percent of the unit. 

Permeability is moderate or moderately slow. Surface 
runoff is medium. Available water capacity is high. Reac- 
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tion ranges from medium acid to neutral in the upper 
part of the subsoil and is neutral or mildly alkaline in the 
lower part. Free lime occurs in the lower part of the 
subsoil and in the substratum. The shrink-swell potential 
is moderate. 

The surface layer tends to crust after heavy rain. It is a 
source of sedimentation in lower areas. Tilth is poor in 
eroded areas. 

Most areas are farmed. A few small areas are still 
wooded. The soil has good potential for cultivated crops, 
hay, pasture, and trees. It has fair or poor potential for 
most recreational development and most engineering 
uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. In 
eroded areas, soil compaction and poor tilth are limita- 
tions. Deferment of tiling and harvesting is needed 
during wet periods. Cultivated areas are subject to fur- 
ther erosion. Conservation tillage, winter cover crops, 
spring plowing, and grassed waterways help to prevent 
excessive soil loss. 

In some areas slopes are long enough and smooth 
enough to be farmed on the contour. Diversions can 
break slope length. Returning crop residue or regularly 
adding manure reduces crusting, improves tilth, and in- 
creases water infiltration. 

The use of the soil for pasture or hay is also effective 
in controlling erosion. Overgrazing or grazing when the 
Soil is wet, however, results in surface compaction, ex- 
cessive runoff, and poor tilth. Proper stocking, pasture 
rotation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

In areas where permeability is moderately slow, the 
soil is poorly suited as a septic tank absorption field. In 
areas where permeability is moderate, the soil is moder- 
ately suited as a septic tank absorption field. Suitability in 
these areas can be improved by increasing the size of 
the absorption area. Filter fields should be on the con- 
tour to prevent the effluent from surfacing. Because of 
the low strength and the shrinking and swelling of the 
soil, dwellings should have foundations and footings de- 
signed to provide the structural support needed. Local 
roads and streets should be graded to shed water if they 
are to function properly, and suitable base material 
should be added. 

The capability subclass is Ше. The woodland suitability 
subclass is 10. 


Hu—Houghton muck. This nearly level, very poorly 
drained soil is in depressions of old lake basins. It is 
subject to frequent flooding. Areas are long or irregularly 
shaped. They commonly are 80 to 400 acres, but range 
from 10 to 1,000 acres. 
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Typically, the surface layer of this Houghton soil is 
very dark brown muck about 3 inches thick over about 
19 inches of black muck. The black muck is underlain by 
dark brown muck that extends to a depth of about 60 
inches. Small areas have thick peat layers at depths of 3 
to 5 feet. 

included with this soil in mapping are small areas of 
Adrian, Palms, and Willette soils. All are in landscape 
positions similar to those of the Houghton soil, but they 
are underlain by mineral soil at depths of 16 to 50 
inches. Some areas adjacent to streams and lakes are 
covered with 1 to 3 feet of water most of the year. In 
some areas adjacent to uplands as much as 30 inches 
of silty sediment has been deposited by runoff from the 
uplands. п places in the Rush Lake area, the muck is 
underlain by limestone bedrock. Included areas make up 
5 to 15 percent of the unit. 

Permeability is moderately rapid. Surface runoff is very 
slow or ponded. Available water capacity is very high. 
Reaction ranges from medium acid to mildly alkaline. 

Unless drained, this soil is saturated at or near the 
surface throughout most of the year. In undrained areas 
root development is restricted. The response to addition 
of plant nutrients in undrained areas is limited by the 
excessive wetness. The surface layer is very friable and 
can be easily tilled when dry. 

Most of the acreage is in woodland and wetland vege- 
tation, such as marsh grasses, sedges, reeds, cattails, 
and redosier brush. A few areas are drained and are 
used for crops and grass sod. The potential is good for 
sod and some specialty crops and fair for cultivated 
crops and trees. It is poor for recreational development 
and engineering uses. 

This soil must be drained for dependable crop produc- 
tion. If drained, it is suited to corn and soybeans. It is 
generally not suited to small grain and to grasses and 
legumes for hay. The flood hazard and a short growing 
season, caused by frost late in spring and early in fall, 
limit yields and restrict the types of crops that can be 
grown. Soil blowing and subsidence are hazards if the 
soil is drained and cultivated. 

Winter cover crops, controlled drainage, and restricted 
use when the soil is wet can help to minimize these 
hazards. Obtaining suitable drainage outlets is a problem 
in many areas. Undrained areas are limited to marsh hay 
production during dry years. The use of the soil for pas- 
ture is restricted to dry periods. 

This soil is suitable for wood crops. Soil wetness and a 
high water table during the tree planting season limit 
reforestation to natural regeneration. The heavy equip- 
ment needed in harvesting can be used only when the 
soil is frozen. Clear-cut or area-selection harvest is 
needed to avoid a serious hazard of windthrow to the 
rest of the stand. Brushy species competing with natural 
regeneration can be controlled through the use of suit- 
able herbicides, or they can be removed mechanically. 

This soil is suited to construction of dugout ponds and 
level ditches that provide shallow open water areas for 
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waterfowl and muskrat production. The wetland vegeta- 
tion provides suitable habitat for many wildlife species. 
This soil is poorly suited as a septic tank absorption 
field and a building site because of the seasonal high 
water table and the frequent flooding. 
The capability subclass is Шм. The woodland suitability 
subclass is 3w. 


Hw—Houghton muck, ponded. This level, very 
poorly drained soil is in flooded areas adjacent to 
streams and lakes and is covered with 1 to 3 feet of 
water throughout the year. Areas are long or irregularly 
shaped. They commonly are 40 to 100 acres but range 
from 10 to 1,000 acres. 

Typically, the surface layer of this Houghton soil is 
very dark brown muck about 3 inches thick over about 
19 inches of black muck. The black muck is underlain by 
dark brown muck that extends to a depth of about 60 
inches. Some areas have thick peat layers at a depth of 
3 to 5 feet. 

Included with this soil in mapping are small areas of 
Adrian, Houghton, Palms, and Willette soils. They are in 
landscape positions similar to those of the ponded 
Houghton soil but are not covered with 1 to 3 feet of 
water for such an extended period. Adrian, Palms, and 
Willette soils are underlain by mineral soils at a depth of 
16 to 50 inches. These areas make up 5 to 15 percent 
of the unit. 

The ponded Houghton soil is generally not suited to 
crops or any type of development. Drainage is not feasi- 
ble unless a system of dikes and pumps is installed. The 
plant cover is mostly cattails. The soil provides suitable 
wildlife habitat and is used extensively by ducks, musk- 
rats, and nongame birds. It also provides winter habitat 
for pheasant. 

The capability subclass is Мм. The soil is not as- 
signed to a woodland suitability subclass. 


KaB—Kaukauna silty clay loam, 1 to 4 percent 
slopes. This nearly level to gently sloping, moderately 
well drained soil is on terraces in old lake basins. Areas 
are oblong or irregular in shape. They range from about 
10 to 80 acres. 

Typically, the surface layer of this Kaukauna soil is 
very dark brown silty clay loam about 9 inches thick. The 
subsurface layer is brown silty clay about 3 inches thick. 
The subsoil is about 36 inches thick. The upper part is 
reddish brown, firm clay. The middle part is reddish 
brown, firm silty clay. The lower part is dark brown, 
mottled, friable silt loam and loam. The substratum to a 
depth of about 60 inches is dark yellowish brown and 
brown, mottled, stratified very fine sand and silt. In some 
areas the surface layer is silt loam. In places the sub- 
stratum contains thin layers of gravel or thin strata of 
clay. In some areas the substratum is loam glacial till 
with some pebbles and stones. In places this soil is 
wetter than is typical. 

Included with this soil in mapping are small areas of 
Borth and Winneconne soil in landscape positions similar 
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to those of the Kaukauna soil. Both soils are underlain 
by sand at a depth of 20 to 40 inches. Winneconne soils 
have no loamy sediment within a depth of 40 inches. In 
places the surface layer is loamy fine sand or silty clay. 
Included areas make up 5 to 15 percent of the unit. 

Permeability is slow or very slow. Surface runoff is 
slow or medium. Water ponds in swales and in low areas 
after excessive rainfall. Available water capacity is mod- 
erate or high. Reaction ranges from medium acid to 
mildly alkaline in the upper part of the subsoil and is 
neutral to moderately alkaline in the lower part. The 
shrink-swell potential is high in the upper part of the 
subsoil. Free lime occurs in the lower part of the subsoil 
and in the substratum. 

This soil is saturated for long periods at depths of 3 to 
5 feet. Tilth is poor. 

Most areas are farmed. A few small areas are still 
wooded. The soil has good potential for cultivated crops, 
hay, pasture, and trees. It has fair to poor potential for 
recreational development and poor potential for most 
engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. It is 
difficult to work. It is sticky when wet and hard when dry. 
Seedbeds are difficult to prepare. The soil must be tilled 
at the proper moisture content to prevent clodding and 
soil compaction. Wetness often delays tilling and har- 
vesting. 

Timely conservation tillage reduces the risk of soil 
compaction and clodding. Returning crop residue or reg- 
ularly adding manure improves tilth and increases water 
infiltration. Legumes are subject to winterkill from pond- 
ing and ice sheeting. Surface or subsurface drainage is 
needed in many areas. Subsurface drainage tile in the 
substratum is subject to clogging. 

If the soil is used for pasture, overgrazing should be 
avoided. Grazing when the soil is wet results in surface 
compaction. Proper stocking, pasture rotation, and re- 
stricted use during wet periods help to keep the pasture 
and the soil in good condition. 

This soil is suitable for wood crops. Seedling survival 
can be improved by planting vigorous nursery stock. 
Brushy vegetation competing with natural regeneration 
following harvest can be controlled through the use of 
suitable herbicides, or it can be removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field because of the seasonal high water table and the 
slow or very slow permeability in the upper part of the 
subsoil. It is poorly suited as a building site. Soil areas 
used as sites for dwellings with basements should be 
drained. Because of the low strength and the shrinking 
and swelling of the upper part of the subsoil, foundations 
and footings should be designed to provide the structural 
support needed. Local roads and streets should be 
graded to shed water if they are to function properly, and 
а suitable base material should be added. 

The capability subclass is lle. The woodland suitability 
subclass is 2c. 


SOIL SURVEY 


Ke—Keowns silt loam. This nearly level, poorly 
drained soil is in depressional areas and upland drain- 
ageways. It is subject to frequent flooding or ponding. 
Areas are long and narrow or irregular in shape. They 
range from about 10 to 200 acres. 

Typically, the surface layer of this Keowns soil is black 
silt loam about 8 inches thick. The subsoil is olive gray, 
mottled, friable silt loam about 17 inches thick. The sub- 
stratum to a depth of about 60 inches is brown and 
yellowish brown, mottled, very friable stratified fine sand 
and silt loam. In some areas this soil contains thin layers 
of gravel. Some areas have a surface layer of muck less 
than 16 inches thick. п places the surface layer is loam 
or very fine sandy loam. 

Included with this soil in mapping are small areas of 
Wauseon soils and areas underlain by sand and gravel 
at depths of 40 to 60 inches. Wauseon soils are under- 
lain by loamy or silty glacial till at a depth of 20 to 40 
inches. In some areas the surface layer is silty clay loam. 
Included areas make up 5 to 10 percent of the unit. 

Permeability is moderate. Surface runoff is very slow 
or ponded. Available water capacity is high. Reaction is 
neutral or mildly alkaline in the subsoil. Free lime occurs 
in the lower part of the subsoil and in the substratum. 

Undrained areas are saturated within 1 foot of the 
surface for long periods. In undrained areas root devel- 
opment is restricted below a depth of about 1 foot. The 
response to additions of plant nutrients in undrained 
areas is limited by the excessive wetness. The surface 
layer is friable and can be easily tilled throughout a fairly 
wide range in moisture content. 

Most of the acreage is farmland or woodland, or it is in 
wetland vegetation, such as marsh grasses, sedges, and 
reeds. The potential is good for cultivated crops, hay, 
pasture, and trees. It is poor for recreational develop- 
ment and engineering uses. 

Surface and subsurface drainage is needed. Diver- 
sions on nearby uplands can help to prevent ponding. If 
drained, this soil is suited to corn, soybeans, and small 
grain and to grasses and legumes for hay and pasture. 
Grasses and legumes are subject to winterkill from pond- 
ing and ice sheeting. In undrained areas yields are limit- 
ed by the excessive wetness. Obtaining suitable drain- 
age outlets is a problem in many areas. Subsurface 
drainage tile is subject to clogging. 

This soil is suitable for wood crops. Soil wetness gen- 
erally requires planting by hand or machine on prepared 
ridges when natural regeneration is unreliable. Large vi- 
gorous nursery stock is essential to avoid mortality. The 
heavy equipment needed in harvesting can be used only 
when the soil is frozen. Clear-cut or area-selection har- 
vest reduces the risk of windthrow to the rest of the 
stand. Brushy vegetation competing with natural regen- 
eration can be controlled through the use of suitable 
herbicides, or it can be removed mechanically. 

This soil is suited to construction of dugout ponds and 
level ditches that provide shallow open water areas. If 
wet, the soil flows and ponds and sidewalls of excava- 
tions cave in. 
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This soil is poorly suited as a septic tank absorption 
field and a building site because of the seasonal high 
water table and the flood hazard. ЇЇ used as a building 
site, it must be drained and protected from flooding. 
Dwellings should be constructed without basements. If 
local roads and streets are to function properly, suitable 
base material should be added. 

The capability subclass is lllw. The woodland suitability 
subclass is Iw. 


KmB—Kewaunee loamy fine sand, 2 to 6 percent 
slopes. This gently sloping, well drained and moderately 
well drained soil is on convex hills and lower side slopes. 
Areas are irregular in shape. They range from about 5 to 
100 acres. 

Typically, the surface layer of this Kewaunee soil is 
dark brown loamy fine sand about 8 inches thick. The 
subsoil is about 28 inches thick. The upper 7 inches is 
brown, very friable loamy fine sand. The lower part is 
mostly reddish brown, firm clay and silty clay loam. The 
substratum to a depth of about 60 inches is reddish 
brown, firm silty clay loam. In places the sandy deposits 
are less than 10 inches thick. 

Included with this soil in mapping are small areas of 
Nebago and Tustin soils. The somewhat poorly drained 
Nebago soils are in drainageways and depressions. They 
have a sandy deposit 20 to 40 inches thick. Tustin soils 
are in landscape positions similar to those of the 
Kewaunee soil. They have 20 to 40 inches of sandy 
deposit over loamy or clayey material. Also included are 
areas where the surface layer is silt loam or, in some 
eroded areas, clay loam, commonly where convex slopes 
are 4 to 6 percent. Included areas make up 5 to 15 
percent of the unit. 

Permeability is moderately slow or slow. Surface runoff 
is slow. Available water capacity is moderate. Reaction 
ranges from medium acid to mildly alkaline in the subsoil. 
Free lime occurs in the lower part of the subsoil and in 
the substratum. The shrink-swell potential is moderate. 

In many places this soil is saturated for long periods at 
depths of 3 to 6 feet. The surface layer is very friable 
and can be easily tilled throughout a wide range in mois- 
ture content. 

Most areas are farmed. A few small areas are still 
wooded. The soil has good potential for cultivated crops, 
hay, pasture, and trees. It has poor potential for recre- 
ational development and fair to poor potential for most 
engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Culti- 
vated areas are subject to soil blowing in dry periods if 
the soil is left bare and exposed. 

Conservation tillage, winter cover crops, and spring 
plowing help to prevent excessive soi! loss. Returning 
crop residue or regularly adding manure improves fertil- 
ity, increases the water-holding capacity of the surface 
layer, and reduces soil blowing. 

The use of the soil for pasture or hay is also effective 
in controlling erosion. Overgrazing, however, results in 
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loss of the plant cover and in soil blowing. Proper stock- 
ing, pasture rotation, and timely deferment of grazing 
help to keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. Seedling survival 
can be improved by planting vigorous nursery stock. 
Brushy vegetation competing with natural regeneration 
following harvest can be controlled through the use of 
suitable herbicides, or it can be removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field because of moderately slow or slow permeability. It 
is also poorly suited as a building site. Because of the 
low strength of the soil, buildings should have founda- 
tions and footings designed to provide the structural sup- 
port needed. Areas saturated at depths of 3 to 6 feet 
and used as sites for dwellings with basements should 
be drained. Local roads and streets should be graded to 
shed water if they are to function properly, and suitable 
base material should be added. 

The capability subclass is lle. The woodland suitability 
subclass is 2c. 


KnB-—Kewaunee silt loam, 2 to 6 percent slopes. 
This gently sloping, well drained and moderately well 
drained soil is on convex hills and lower side slopes. 
Most areas are dissected and separated by drain- 
ageways and depressions that contain the wetter 
Manawa and Poygan soils. Areas are irregular in shape. 
They range up to several hundred acres. 

Typically, the surface layer of the Kewaunee soil is 
very dark grayish brown silt loam about 8 inches thick. 
The subsurface layer is brown silt loam about 2 inches 
thick. The subsoil is mostly reddish brown, firm clay 
about 19 inches thick. The substratum to a depth of 
about 60 inches is reddish brown, firm silty clay loam. In 
eroded areas where the subsoil has been mixed with the 
surface layer by plowing, the surface layer contains more 
clay than is typical. In some areas the subsoil and sub- 
stratum contain less clay than is typical. In places this 
Soil is wetter than is typical. 

Included with this soil in mapping are small areas of 
Omro soils, commonly in landscape positions higher than 
those of the Kewaunee soil. They also differ in having 
more sand and less clay in the substratum. Іп some 
areas the surface layer is loamy fine sand, loam, or 
gravelly loam. In places it is underlain by a few inches of 
sand and gravel. Also included are small areas underlain 
by limestone bedrock within a depth of 60 inches. Includ- 
ed areas make up 5 to 15 percent of the unit. 

Permeability is moderately slow or slow. Surface runoff 
is slow or medium. Water ponds in swales and in low 
areas after excessive rainfall. Available water capacity is 
moderate. Reaction ranges from medium acid to mildly 
alkaline in the subsoil. The substratum is mildly or mod- 
erately alkaline. Free lime occurs in the lower part of the 
subsoil and in the substratum. The shrink-swell potential 
is moderate. 

In many places this soil is saturated for long periods at 
depths of 3 to 6 feet. А large acreage must be tilled at 
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the proper moisture content, especially in eroded areas 
where the plow layer contains subsoil material. If worked 
when wet, the surface layer compacts and dries into 
hard clods. These small eroded areas, commonly on 
convex slopes of 4 to 6 percent scattered throughout the 
unit, control time of tillage for the entire field. 

Most areas аге farmed. А few small areas are still 
wooded. The soil has good potential for cultivated crops, 
hay, pasture, and trees. It has fair to good potential for 
recreational development. It has poor potential for most 
engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Defer- 
ment of tilling and harvesting is needed during wet peri- 
ods to prevent surface compaction and poor tilth. Culti- 
vated areas are subject to a slight erosion hazard. 

Conservation tillage, winter cover crops, spring plow- 
ing, diversions, and grassed waterways help to prevent 
excessive soil loss. Returning crop residue or regularly 
adding manure improves fertility, the structure of the 
surface layer, and tilth and increases water infiltration. 

The use of the soil for pasture or hay is also effective 
in controlling erosion. Overgrazing or grazing when the 
Soil is wet, however, results in surface compaction, poor 
tilth, and excessive runoff. Proper stocking, pasture rota- 
tion, and restricted use during wet periods help to keep 
the pasture and the soil in good condition. 

This soil is suitable for wood crops. Seedling survival 
can be improved by planting vigorous nursery stock. 
Brushy vegetation competing with natural regeneration 
following harvest can be controlled through the use of 
suitable herbicides, or it can be removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field because of moderately slow or slow permeability. It 
is also poorly suited as a building site. Because of the 
low strength of the soil, buildings should have founda- 
tions and footings designed to provide the structural sup- 
port needed. Soil areas saturated at depths of 3 to 6 
feet and used as sites for dwellings with basements 
should be drained. Local roads and streets should be 
graded to shed water if they are to function properly, and 
a suitable base material should be added. 

The capability subclass is lle. The woodland suitability 
subclass is 2c. 


KoC2—Kewaunee silty clay loam, 6 to 12 percent 
slopes, eroded. This sloping, well drained soil is on the 
sides of moraines and hills. Areas are long and narrow. 
They range from about 5 to 60 acres. 

Typically, the surface layer of this Kewaunee soil is 
dark brown silty clay loam about 7 inches thick. The 
subsoil is about 20 inches thick. It is reddish brown, firm 
clay in the upper part and silty clay in the lower part. The 
substratum to a depth. of about 60 inches is reddish 
brown, firm silty clay loam. In some areas the subsoil 
and substratum contain less clay than is typical. In some 
areas slopes are greater than 12 percent. In places the 
surface layer is silt loam or loam. 


SOIL SURVEY 


Included with this soil in mapping are areas underlain 
by limestone bedrock or brownish loamy till within a 
depth of 60 inches. In some areas the surface layer is 
silty clay or loamy fine sand. Included areas make up 5 
to 15 percent of the unit. 

Permeability is moderately slow or slow. Surface runoff 
is medium. Available water capacity is moderate. Reac- 
tion ranges from medium acid to mildly alkaline in the 
subsoil. Free lime occurs in the lower part of the subsoil 
and in the substratum. The shrink-swell potential is mod- 
erate. Tilth is poor. 

Most areas of this soil are farmed. A few small areas 
are still wooded. The potential is good for cultivated 
crops, hay, pasture, and trees. It is fair to poor for recre- 
ational development and poor for most engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. К is 
difficult to work. It is sticky when wet and hard when dry. 
Seedbeds are difficult to prepare. The soil must be 
worked at the proper moisture content to prevent clod- 
ding and surface compaction. Wetness often delays till- 
ing and harvesting. Cultivated areas are subject to fur- 
ther erosion. 

Timely conservation tillage can help to reduce clod- 
ding and soil compaction and to prevent excessive soil 
loss. Winter cover crops, spring plowing, and grassed 
waterways also help to reduce the risk of erosion. In 
some areas slopes are long enough and smooth enough 
to be farmed on the contour. Diversions can break slope 
length. Returning crop residue or regularly adding 
manure improves tilth and increases water infiltration. 

The use of the soil as pastureland or hayland is also 
effective in controlling erosion. Overgrazing when the soil 
is wet, however, results in surface compaction and ex- 
cessive runoff. Proper stocking, pasture rotation, and re- 
stricted use during wet periods help to keep the pasture 
and the soil in good condition. 

This soil is suitable for wood crops. Seedling survival 
can be improved by planting vigorous nursery stock. 
Brushy vegetation competing with natural regeneration 
following harvest can be controlled through the use of 
suitable herbicides, or it can be removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field because of moderately slow or slow permeability. It 
is also poorly suited as a building site. Because of the 
low strength of the soil, buildings should have founda- 
tions and footings designed to provide the structural sup- 
port needed. If local roads and streets are to function 
properly, suitable base material should be added. 

The capability subclass is Ше. The woodland suitability 
subclass is 2c. 


KpB—Kidder loamy fine sand, 2 to 6 percent 
slopes. This gently sloping, well drained soil is on valley 
sides and low hills and ridges. Areas are irregular in 
shape. They range from about 10 to 250 acres. 

Typically, the surface layer of this Kidder soil is dark 
brown loamy fine sand about 8 inches thick. The subsoil 
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is about 21 inches thick. The upper 3 inches is dark 
yellowish brown, friable loamy fine sand. The rest is dark 
brown clay loam and sandy clay loam. The substratum to 
a depth of about 60 inches is brown, very friable fine 
sandy loam. In places the sandy material is thicker than 
is typical. п some areas the surface layer is sandy loam. 

Included with this soil in mapping are areas underlain 
by limestone bedrock within a depth of 60 inches. In 
some areas, the surface layer is silt loam. Included areas 
make up 5 to 10 percent of the unit. 

Permeability is moderate. Surface runoff is slow. Avail- 
able water capacity is moderate. Reaction ranges from 
medium acid to mildly alkaline in the subsoil. Free lime 
occurs in the substratum. The shrink-swell potential is 
moderate in the subsoil. The surface layer is very friable 
and can be easily tilled throughout a wide range in mois- 
ture content. 

Most areas of this soil are farmed. A few small areas 
are still wooded. The potential is good for cultivated 
crops, hay, pasture, and trees. It is fair for recreational 
development and fair to poor for most engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Culti- 
vated areas are subject to soil blowing in dry periods if 
the soil is left bare and exposed. 

Conservation tillage, winter cover crops, and spring 
plowing help to prevent excessive soil loss. Returning 
crop residue or regularly adding manure improves fertil- 
ity, increases the water-holding capacity of the surface 
layer, and reduces soil blowing. 

The use of the soil as pastureland or hayland is also 
effective in controlling erosion. Overgrazing, however, re- 
sults in loss of the plant cover and in soil blowing. 
Proper stocking, pasture rotation, and timely deferment 
of grazing help to keep the pasture and the soil in good 
condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited as a septic tank absorption field. It is 
suited as a building site if proper design procedures are 
used. Because of the shrinking and swelling of the sub- 
soil, buildings should have foundations and footings de- 
signed to provide the structural support needed. If local 
roads and streets are to function properly, the subsoil 
layer should be replaced or covered with a suitable base 
material. 

The capability subclass is Не. The woodland suitability 
subclass is 20. 


KpC2—Kidder loamy fine sand, 6 to 12 percent 
slopes, eroded. This sloping, well drained soil is on 
valley sides and on the sides and crests of upland hills. 
Areas are long and narrow. They range from about 5 to 
20 acres. 

Typically, the surface layer is dark brown loamy fine 
sand about 8 inches thick. Тһе subsoil is about 20 
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inches thick. The upper 2 inches is yellowish brown, very 
friable loamy fine sand. The lower 18 inches is dark 
brown, friable sandy clay loam and sandy loam. The 
substratum to a depth of about 60 inches is brown, very 
friable fine sandy loam. 

Included with this soil in mapping are areas underlain 
by limestone bedrock within a depth of 60 inches. In 
some areas the surface layer is silt loam. In places the 
sandy deposits have been eroded away, and the surface 
layer is sandy clay loam or sandy loam. іп these eroded 
areas the surface layer commonly contains gravel. In- 
cluded areas make up 5 to 15 percent of the unit. 

Permeability is moderate. Surface runoff is slow or 
medium. Available water capacity is moderate. Reaction 
ranges from medium acid to mildly alkaline in the subsoil. 
Free lime occurs in the substratum. The shrink-swell 
potential is moderate in the subsoil. 

The surface layer is highly erodible and is therefore a 
source of sedimentation. Cobblestones and gravel inter- 
fere with tillage in some areas. 

Most areas of this soil are farmed. A few small areas 
are still wooded. The potential is fair for cultivated crops, 
hay, and pasture. It is good for trees. It is fair to poor for 
recreational development and engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Culti- 
vated areas are subject to further erosion and also to 
soil blowing in dry periods if the soil is left bare and 
exposed. 

Conservation tillage, winter cover crops, spring plow- 
ing, and grassed waterways help to reduce excessive 
soil loss. Їй some areas, slopes are long enough and 
smooth enough to be farmed on the contour. Returning 
crop residue or regularly adding manure improves fertil- 
ity, increases the water-holding capacity of the surface 
layer, and reduces soil loss. 

The use of the soil as pastureland or hayland is also 
effective in controlling erosion. Overgrazing, however, re- 
sults in loss of the plant cover, in soil blowing, and in 
excessive runoff. Proper stocking, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited as a septic tank absorption field and 
a building site if proper design and installation proce- 
dures are used. Filter fields should be on the contour to 
prevent the effluent from surfacing. Because of the 
shrinking and swelling of the subsoil, buildings should 
have foundations and footings designed to provide the 
structural support needed. Some leveling and land shap- 
ing are needed in preparing suitable building sites. If 
local roads and streets are to function properly, the sub- 
soil layer should be replaced or covered with suitable 
base material. 
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The capability subclass is Ше. The woodland suitability 
subclass is 20. 


KrB—Kidder silt loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on valley sides and on 
low hills and ridges. Areas are irregular in shape. They 
range from about 10 to 80 acres. 

Typically, the surface layer of this Kidder soil is very 
dark grayish brown silt loam about 8 inches thick. The 
subsoil is about 30 inches thick. The upper part is dark 
brown, friable clay loam, and the lower part is sandy clay 
loam. The substratum to a depth of about 60 inches is 
yellowish brown, very friable fine sandy loam. In places 
this soil is wetter than is typical. 

Included with this soil in mapping are areas underlain 
by limestone bedrock within a depth of 60 inches. In 
some areas the surface layer is loamy fine sand. Includ- 
ed areas make up 5 to 10 percent of the unit. 

Permeability is moderate. Surface runoff is slow or 
medium. Available water capacity is moderate. Reaction 
ranges from medium acid to mildly alkaline in the subsoil. 
Free lime occurs in the substratum. The shrink-swell 
potential is moderate in the subsoil. The surface layer is 
very friable and can be easily tilled throughout a fairly 
wide range in moisture content. 

Most areas are farmed. A few small areas are still 
wooded. The soil has good potential for cultivated crops, 
hay, pasture, and trees. It has fair to good potential for 
recreational development and fair to poor potential for 
most engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. If used 
for cultivated crops, it is subject to a slight or moderate 
erosion hazard. 

Conservation tillage, winter cover crops, spring plow- 
ing, and grassed waterways help to prevent excessive 
soil loss. Returning crop residue or regularly adding 
manure improves fertility and increases water infiltration. 

The use of the soil as pastureland or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction and excessive runoff. Proper stocking, pasture 
rotation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited as a septic tank absorption field. It is 
suited as a building site if proper design procedures are 
used. Because of the shrinking and swelling of the sub- 
soil, buildings should have foundations and footings de- 
signed to provide the structural support needed. If local 
roads and streets are to function properly, the subsoil 
layer should be replaced or covered with a suitable base 
material. 

The capability subclass is Пе. The woodland suitability 
subclass is 20. 


SOIL SURVEY 


KrC2—Kidder silt loam, 6 to 15 percent slopes, 
eroded. This sloping to moderately steep, well drained 
soil is on valley sides and on hills and ridges. Areas 
commonly are long and narrow. They range from about 
10 to 50 acres. 

Typically, the surface layer of this Kidder soil is very 
dark grayish brown silt loam about 7 inches thick. The 
subsoil is about 25 inches thick. The upper part is mostly 
dark brown, friable loam. The middle part is sandy clay 
loam. The lower part is dark brown, friable sandy loam. 
The substratum to a depth of about 60 inches is yellow- 
ish brown, very friable fine sandy loam. In places the 
surface layer is loam or sandy clay loam. In some areas 
slopes are more than 15 percent. 

Included with this soil in mapping are areas underlain 
by limestone bedrock within a depth of 60 inches. In 
some areas the surface layer is loamy fine sand. In 
some eroded areas the surface layer contains gravel. 
Included areas make up 5 to 15 percent of the unit. 

Permeability is moderate. Surface runoff is medium. 
Available water capacity is moderate. Reaction ranges 
from medium acid to mildly alkaline in the subsoil. Free 
lime occurs in the substratum. The shrink-swell potential 
is moderate in the subsoil. 

The surface layer tends to crust after heavy rain. It is a 
source of sedimentation to lower areas. Cobblestones 
and gravel interfere with tillage in some areas. 

Most areas of this soil are farmed. A few small areas 
are still wooded. The potential is good for cultivated 
crops, hay, pasture, and trees. It is fair or poor for most 
recreational development and most engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. 
Cobblestones and gravel interfere with tiling and har- 
vesting in some areas. If the soil is used for cultivated 
сгорв, it is subject to further erosion. 

Long rotations with 1 year of a row crop, conservation 
tillage, spring plowing, winter cover crops, diversions, 
and grassed waterways help to prevent excessive soil 
loss. In some areas slopes are long enough and smooth 
enough to be farmed on the contour. Returning crop 
residue or regularly adding manure improves fertility and 
increases water infiltration. 

The use of the soil as pastureland or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction and excessive runoff. Proper stocking, pasture 
rotation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited as a septic tank absorption field and 
a building site if proper design and installation proce- 
dures are used. Filter fields should be on the contour to 
prevent the effluent from surfacing. Because of the 
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shrinking and swelling of the subsoil, buildings should 
have foundations and footings designed to provide the 
structural support needed. Some leveling and land shap- 
ing are needed. If local roads and streets are to function 
properly, the subsoil layer should be replaced or covered 
with suitable base material. 

The capability subclass is Ille. The woodland suitability 
subclass is 20. 


Ks—Kingsville mucky loamy fine sand. This nearly 
level, very poorly drained soil is in depressional areas of 
outwash plains and glacial lake basins. It is subject to 
frequent flooding. Areas are long and narrow or irregular 
in shape. They range from about 5 to 60 acres. 

Typically, the surface layer of this Kingsville soil is 
black mucky loamy fine sand about 7 inches thick. The 
Subsoil is mottled fine sand about 19 inches thick. The 
upper part is dark gray. The lower part is grayish brown. 
The substratum to a depth of about 60 inches is brown 
fine sand. In some areas this soil contains thin strata of 
loamy or clayey deposits. Іп some areas the surface 
layer is muck or fine sandy loam. 

Included with this soil in mapping are small areas of 
Adrian soils in landscape positions similar to those of the 
Kingsville soil. Adrian soils have an organic layer 16 to 
50 inches thick over sandy deposits. Also included are 
areas underlain by loamy or clayey material within a 
depth of 60 inches. Included areas make up 5 to 15 
percent of the unit. 

Permeability is rapid. Surface runoff is very slow or 
ponded. Available water capacity is low. Reaction ranges 
from very strongly acid to medium acid in the subsoil and 
substratum. 

Undrained areas are saturated at or near the surface 
for long periods. In undrained areas root development is 
restricted below a depth of about 1 foot. The response 
to additions of plant nutrients in undrained areas is limit- 
ed by the excessive wetness, low available water capac- 
ity, and acid soil conditions. The surface layer is very 
friable and can be easily tilled throughout a wide range 
in moisture content. 

Most areas of this soi! are woodland and permanent 
pasture. A few areas are cropland. The potential is fair 
for cultivated crops, hay, and pasture. It is poor for trees. 
It is poor for recreational development and engineering 
uses. 

If drained, this soil is suited to crops. The low available 
water capacity of the soil limits yields. In dry periods 
drained areas become droughty and yields are severely 
affected. Legumes are subject to winterkill from ponding 
and ice sheeting. Tilling and harvesting are difficult in 
wet periods. Because the sandy material flows easily if 
wet and sloughs if dry, constructing and maintaining 
open-ditch drains is difficult. Subsurface tile drains are 
subject to clogging. Drained areas are subject to soil 
blowing in dry periods if the soil is left bare and exposed. 

Conservation tillage, winter cover crops, and spring 
plowing can help to prevent excessive soil loss. Return- 
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ing crop residue or regularly adding manure improves 
fertility, increases the water-holding capacity of the soil, 
and reduces soil blowing. 

The use of the soil as pastureland or hayland is also 
effective in controlling soil blowing. Overgrazing, howev- 
er, results in loss of the plant cover and increases the 
risk of blowing. Proper stocking, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
the soil in good condition. 

This soil is poorly suited to wood crops. Growth is so 
slow and form so poor that trees are barely merchanta- 
ble at best. Soil wetness generally requires planting by 
hand or machine on prepared ridges when natural regen- 
eration is unreliable. Large vigorous nursery stock is es- 
sential. The heavy equipment needed in harvesting can 
be used only when the soil is frozen. Clear-cut or area- 
selection harvest reduces the risk of windthrow to the 
rest of the stand. Brushy vegetation competing with nat- 
ural regeneration can be controlled through the use of 
suitable herbicides, or it can be removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field and a building site because of the seasonal high 
water table and the flood hazard. If it is to be used as a 
building site, it must be drained and protected from 
flooding. Dwellings should be constructed without base- 
ments. If local roads and streets are to function properly, 
suitable base material should be added. 

The capability subclass is IVw. The woodland suitabil- 
ity subclass is 4w. 


KwB—Knowles silt loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on hills and 
upland plateaus where relief is affected by the underlying 
bedrock. Areas are irregular in shape. They range from 
about 10 to 80 acres. 

Typically, the surface layer of this Knowles soil is dark 
grayish brown silt loam about 8 inches thick. The subsoil 
is about 26 inches thick. The upper part is dark brown, 
friable silt loam. The middle part is dark yellowish brown, 
friable silty clay loam. The lower part is dark brown, 
friable clay loam. Limestone bedrock is at a depth of 
about 34 inches. 

Included with this soil in mapping are small areas of 
McHenry and Ritchie soils in landscape positions similar 
to those of the Knowles soil. McHenry soils do not have 
bedrock within a depth of 60 inches. Richey soils are 
less than 20 inches deep over limestone. Included areas 
make up 5 to 15 percent of the unit. 

Permeability is moderate. Surface runoff is slow or 
medium. Available water capacity is low or moderate. 
Reaction ranges from slightly acid to strongly acid in the 
upper part of the subsoil and from slightly acid to mildly 
alkaline in the lower part. The shrink-swell potential is 
moderate. 

The surface layer is very friable and can be easily 
tilled throughout a fairly wide range in moisture content. 
Root development is restricted by limestone bedrock 
below a depth of about 34 inches. 
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Most areas are farmed. А few small areas are still 
wooded. The underlying bedrock is a good source of 
limestone for crushing. There are a few quarries. This 
Soil has good potential for cultivated crops, hay, pasture, 
and trees. It has fair to good potential for recreational 
development. It has fair to poor potential for most engi- 
neering uses. | 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. The 
shallow root zone and the low available water capacity 
limit yields. Rock outcrop restricts tilling and harvesting 
in places. If cultivated, the soil is subject to a slight or 
moderate erosion hazard. 

Conservation tillage, winter cover crops, spring plow- 
ing, diversions, and grassed waterways help to prevent 
excessive soil loss. Returning crop residue or regularly 
adding manure improves tilth and increases water infiltra- 
tion. 

The use of the soil as pastureland or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction, excessive runoff, and poor tilth. Proper stocking, 
pasture rotation, and restricted use during wet periods 
help to keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field and a site for dwellings with basements because it 
is shallow over limestone bedrock. There is a possible 
hazard of polluting nearby water supplies by inadequate- 
ly treated sewage effluent flowing through crevices in the 
limestone. Because of the shrinking and swelling of the 
subsoil, dwellings should have foundations and footings 
designed to provide the structural support needed. Foun- 
dations on the limestone are very stable. Because of the 
high frost action of the subsoil, local roads and streets 
are subject to failure. Roads should be graded to shed 
water if they are to function properly, and suitable base 
material should be added. Limestone bedrock is a limita- 
tion in making cuts and road ditches. 

The capability subclass is lle. The woodland suitability 
subclass is 20. 


KwC2—Knowles silt loam, 6 to 12 percent slopes, 
eroded. This sloping, well drained soil is on valley sides 
in uplands where relief is affected by the underlying 
bedrock. There is some rock outcrop. Areas are long 
and narrow. They range from about 5 to 30 acres. 

Typically, the surface layer of this Knowles soil is dark 
grayish brown silt loam about 6 inches thick. The subsoil 
is about 26 inches thick. The upper part is brown and 
dark brown, friable silt loam. The middle part is dark 
yellowish brown, friable silty clay loam. The lower part is 
dark brown, friable clay loam. Limestone bedrock is at a 
depth of about 32 inches. 
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Included with this soil in mapping are small areas of 
Ritchey soils in landscape positions similar to those of 
the Knowles soil. They are less than 20 inches deep 
over limestone. Also included are areas where bedrock 
is below 40 inches. Included areas make up 5 to 15 
percent of the unit. 

Permeability is moderate. Surface runoff is medium. 
Available water capacity is low or moderate. Reaction 
ranges from slightly acid to strongly acid in the upper 
part of the subsoil and from slightly acid to mildly alka- 
line in the lower part. The shrink-swell potential is mod- 
erate. . 

The surface layer tends to crust after heavy rain and is 
a source of sedimentation. Tillage is restricted in places 
by rock outcrop. Root development is restricted below a 
depth of about 32 inches by limestone bedrock. 

Most areas are farmed. A few small areas are still 
wooded. The underlying bedrock is a good source of 
limestone for crushing. There are a few quarries. This 
soil has fair potential for cultivated crops, hay, and pas- 
ture. it has good potential for growing trees. It has fair to 
poor potential for engineering uses and fair to good 
potential for most recreational development. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. The 
shallow rooting depth and the low available water capac- 
ity limit yields. Rock outcrop restricts tilling and harvest- 
ing in places. If cultivated, the soil is subject to further 
erosion. 

Conservation tillage, winter cover crops, spring plow- 
ing, diversions, and grassed waterways help to prevent 
excessive soil loss. Іп a few areas slopes are long 
enough and smooth enough to be farmed on the con- 
tour. Returning crop residue or regularly adding manure 
improves tilth and increases water infiltration. 

The use of the soil as pastureland or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction, excessive runoff, and poor tilth. Proper stocking, 
pasture rotation, and restricted use during wet periods 
help to keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field and a site for dwellings with basements because it 
is shallow over limestone bedrock. There is a possible 
hazard of polluting nearby water supplies by inadequate- 
ly treated sewage effluent flowing through crevices in the 
limestone. Because of the shrinking and swelling of the 
subsoil, dwellings should have foundations and footings 
designed to provide the structural support needed. The 
excavation and leveling needed to prepare suitable build- 
ing sites expose the limestone bedrock. Foundations on 
the limestone are stable. Because of the high frost 
action of the subsoil, local roads and streets are subject 
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to failure. Roads should be graded to shed water if they 
are to function properly, and suitable base material 
should be added. Limestone bedrock is a limitation in 
making cuts and road ditches. 

The capability subclass is Ille. The woodland suitability 
subclass is 20. 


KyA—Korobago silt loam, 0 to 3 percent slopes. 
This nearly level to gently sloping, somewhat poorly 
drained soil is in swales and drainageways. It is subject 
to occasional flooding or ponding from adjacent uplands. 
Areas are long and narrow or irregular in shape. They 
range from about 10 to 200 acres. 

Typically, the surface layer of this Korobago soil is 
black silt loam about 9 inches thick. The subsoil is about 
27 inches thick. The upper part is dark yellowish brown, 
mottled, friable silt loam. The middle part is brown, mot- 
tled, very friable loamy very fine sand and friable loam. 
The lower part is reddish brown, mottled, firm silty clay 
loam. The substratum to a depth of about 60 inches is 
reddish brown, mottled, firm silty clay loam. п some 
areas the surface layer is very fine sandy loam or loam. 
In places this soil is wetter than is typical. 

Included with this soil in mapping are small areas of 
Manawa and Yahara soils in landscape positions similar 
to those of the Korobago soil. Manawa soils have more 
clay in the upper part of the subsoil. Yahara soils lack 
the finer textured substratum within a depth of 40 inches. 
Included areas make up 5 to 15 percent of the unit. 

Permeability is moderate in the upper part of the sub- 
Soil and moderately slow or slow in the lower part of the 
subsoil and in the substratum. Surface runoff is slow. 
Available water capacity is moderate or high. Reaction 
ranges from slightly acid to mildly alkaline in the subsoil. 
Free lime occurs in the lower part of the subsoil and in 
the substratum. The shrink-swell potential is moderate in 
the lower part of the subsoil and in the substratum. 

Undrained areas are saturated for long periods at 
depths of 1 to 3 feet. The response to additions of plant 
nutrients in undrained areas is limited by the excessive 
wetness. The surface layer is friable and can be easily 
tilled throughout a fairly wide range in moisture content. 

Most areas are farmed. A few small areas are still 
wooded. The soil has good potential for cultivated crops, 
hay, and pasture. Undrained areas have fair potential for 
cropland. The potential is good for trees. It is fair to poor 
for recreational development and poor for most engi- 
neering uses. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. Grasses and legumes are subject to winterkill 
from ponding and ice sheeting. In undrained areas yields 
are limited by the excessive wetness. Surface and sub- 
surface drainage is needed. Diversions on nearby up- 
lands can help to prevent ponding. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
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be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited to construction of the dugout ponds 
and level ditches that provide open water areas. 

This soil is poorly suited as a septic tank absorption 
field because of wetness, flooding, and slow or moder- 
ately slow permeability. К is also poorly suited as а 
building site. If it is to be used as a building site, it should 
be drained and protected from flooding. Because of the 
low strength of the lower subsoil and substratum, dwell- 
ings should be constructed without basements, and 
foundations and footings should be designed to provide 
the structural support needed. Local roads and streets 
are subject to failure from high frost action. Roads 
should be graded to shed water if they are to function 
properly, and suitable base material should be added. 

The capability subclass is Им. The woodland suitability 
subclass is 20. 


LmA—Lamartine silt loam, 0 to 3 percent slopes. 
This nearly level to gently sloping, somewhat poorly 
drained soil is on valley terraces and in upland drain- 
ageways. It is subject to occasional flooding or ponding 
from adjacent uplands. Areas are long and narrow or 
irregular in shape. They range from about 10 to 120 
acres. 

Typically, the surface layer of this Lamartine soil is 
very dark grayish brown silt loam about 9 inches thick. 
The subsoil is about 21 inches thick. The upper part is 
brown, mottled, friable silty clay loam. The lower part is 
grayish brown, mottled, friable loam. The substratum to а 
depth of about 60 inches is brown and pale brown, 
mottled, very friable gravelly fine sandy loam. In some 
areas the substratum is sand and gravel. In places this 
soil is wetter than is typical. 

Included with this soil in mapping are small areas of 
well drained LeRoy and Lomira soils, which are in higher 
landscape positions than those of the Lamartine soil. 
Included areas make up 5 to 10 percent of the unit. 

Permeability is moderate. Surface runoff is slow. Avail- 
able water capacity is high. Reaction ranges from slightly 
acid to mildly alkaline in the subsoil. Free lime occurs in 
the substratum. The shrink-swell potential is moderate in 
the subsoil. 

Undrained areas of this soil are saturated for long 
periods at depths of 1 to 3 feet. The response to addi- 
tions of plant nutrients in undrained areas is limited by 
the excessive wetness. The surface layer is friable and 
can be easily tilled throughout a fairly wide range in 
moisture content. 

Most areas of this soil are farmed. A few small areas 
are still wooded. The potential is good for cultivated 
crops, hay, pasture, and trees. It is fair to poor for recre- 
ational development and poor for most engineering uses. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. Grasses and legumes are subject to winterkill 
from ponding and ice sheeting. Yields on the undrained 
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soil are limited by the excessive wetness. Surface and 
subsurface drainage is needed. Diversions on nearby 
uplands help to prevent ponding. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited to construction of the dugout ponds 
and level ditches that provide shallow open water areas. 

This soil is poorly suited as a septic tank absorption 
field and a building site because of the seasonal high 
water table and the flood hazard. If used as a building 
site, it should be drained and protected from flooding. 
Dwellings should be constructed without basements. If 
local roads and streets are to function properly, the sub- 
soil layer should be replaced or covered with suitable 
base material. 

The capability subclass is 11м. The woodland suitability 
subclass is 20. 


LrB—LeRoy slit loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on the crests and foot 
slopes of drumlins and upland ridges. Areas are long or 
irregular in shape. They range from about 5 to 80 acres. 

Typically, the surface layer of this LeRoy soil is very 
dark grayish brown silt loam about 9 inches thick. The 
subsoil is about 13 inches thick. The upper part is mostly 
dark brown, friable silty clay loam. The lower part is 
friable clay loam. The substratum to a depth of about 60 
inches is yellowish brown gravelly fine sandy loam. In 
some areas the subsoil is thinner than is typical. In some 
eroded areas the surface layer contains more clay than 
is typical. 

included with this soil in mapping are small areas of 
the somewhat poorly drained Lamartine soils in shallow 
depressions and drainageways. In places the surface 
layer is high in content of gravel. Included areas make 
up 5 to 15 percent of the unit. 

Permeability is moderate. Surface runoff is slow or 
medium. Available water capacity is moderate. Reaction 
ranges from medium acid to mildly alkaline in the subsoil. 
Free lime occurs in the substratum. The shrink-swell 
potential is moderate in the subsoil. 

The surface layer is very friable and can be easily 
tilled throughout a fairly wide range in moisture content. 
Cobblestones and gravel interfere with tillage in some 
areas. For many crops, root development is restricted 
below a depth of about 22 inches by the highly calcare- 
ous loamy till. 

Most areas of this soil are farmed. A few are still 
wooded. The potential is good for cultivated crops, hay, 
pasture, and trees. It is fair to good for recreational 
development and engineering uses. 

This soil is suited to corn, soybeans, and smail grain 
and to grasses and legumes for hay and pasture. Be- 
cause the soil is droughty during prolonged dry periods, 
yields are limited in some years. Cobblestones and 
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gravel interfere with tilling and harvesting in some areas. 
If the soil is used for cultivated crops, it is subject to a 
Slight or moderate erosion hazard. 

Conservation tillage, winter cover crops, spring plow- 
ing, and grassed waterways help to prevent excessive 
soil loss and conserve moisture. Returning crop residue 
or regularly adding manure improves fertility and in- 
creases the water-holding capacity of the soil. 

The use of the soil as pastureland or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction and excessive runoff. Proper stocking, pasture 
rotation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only: soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited as a septic tank absorption field. It is 
suited as a building site if proper design procedures are 
used. Because of the shrinking and swelling of the sub- 
soil, buildings should have foundations and footings de- 
signed to provide the structural support needed. If local 
roads and streets are to function properly, the subsoil 
layer should be replaced or covered with suitable base 
material. А 

The capability subclass is Пе. The woodland suitability 
subclass is 20. 


LrC2—LeRoy silt loam, 6 to 12 percent slopes, 
eroded. This sloping, well drained soil is on the sides 
and crests of drumlins, knolls, and ridges. Areas are long 
and narrow or irregular in shape. Commonly they are 3 
to 40 acres. 

Typically, the surface layer of this LeRoy soil is very 
dark grayish brown silt loam about 8 inches thick. The 
subsoil is about 11 inches thick. The upper part is mostly 
dark brown, friable silty clay loam. The lower part is 
friable clay loam. The substratum to a depth of about 60 
inches is yellowish brown gravelly fine sandy loam. In 
some areas the subsoil is very thin or lacking. The sur- 
face layer is loam in places. In some eroded areas the 
surface layer contains more clay than is typical. In some 
areas slopes are more than 12 percent. 

Included with this soil in mapping are areas where the 
original surface layer and all or part of the subsoil have 
been lost through erosion. Аз a result, the surface layer 
is now gravelly loam or gravelly sandy loam. Included 
areas make up 5 to 15 percent of the unit. 

Permeability is moderate. Surface runoff is medium. 
Available water capacity is moderate. Reaction ranges 
from medium acid to mildly alkaline in the subsoil. Free 
lime occurs in the substratum. The shrink-swell potential 
is moderate in the subsoil. 

The surface layer is erodible and is therefore a source 
of sedimentation. Cobblestones and gravel interfere with 
tillage in some areas. For many crops, root development 
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is restricted below a depth of about 19 inches by the 
highly calcareous loamy till. 

Most areas are farmed. A few are still wooded. The 
soil has fair potential for cultivated crops, hay, and pas- 
ture. It has good potential for growing trees. It has fair to 
poor potential for recreational development and fair po- 
tential for most engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Be- 
cause it becomes droughty during prolonged dry periods, 
yields are limited in some years. Cobblestones and 
gravel interfere with tilling and harvesting in some areas. 
If the soil is used for cultivated crops, it is subject to 
further erosion. 

Long rotations with 1 year of a row crop, conservation 
tillage, spring plowing, winter cover crops, and grassed 
waterways help to prevent excessive soil loss. Returning 
crop residue or regularly adding manure improves fertility 
and increases the water-holding capacity of the soil. 

The use of the soil as pastureland or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction and excessive runoff. Proper stocking, pasture 
rotation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species 
competing with natural regeneration can be controlled 
through the use of suitable herbicides, or they can be 
removed mechanically. 

This soil is suited as a septic tank absorption field and 
a building site if proper design and installation proce- 
dures are used. Filter fields should be on the contour to 
prevent the effluent from surfacing. Because of the 
shrinking and swelling of the subsoil, buildings should 
have foundations and footings designed to provide the 
structural support needed. Some leveling and land shap- 
ing are needed in preparing suitable building sites. If 
local roads and streets are to function properly, the sub- 
soil layer should be replaced or covered with suitable 
base material. 

The capability subclass is ille. The woodland suitability 
subclass is 20. 


LvB—Lomira silt loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on the lower sides of 
drumlins, knolls, and ridges. Areas are long or irregular in 
shape. They range from about 10 to 80 acres. 

Typically, the surface layer of this Lomira soil is very 
dark grayish brown silt loam about 9 inches thick. The 
subsoil is about 28 inches thick. The upper part is brown 
and dark yellowish brown, very friable and friable silt 
loam. The middle part is dark brown, friable silty clay 
loam. The lower part is dark brown, friable clay loam. 
The substratum to a depth of about 60 inches is yellow- 
ish brown gravelly fine sandy loam. Іп some areas the 
solum is thinner than 24 inches or thicker than 40 
inches. In places this soil is wetter than is typical. 
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Included with this soil in mapping are small areas 
underlain by limestone bedrock within a depth of 60 
inches. Included areas make up 5 to 10 percent of the 
unit. 

Permeability is moderate. Surface runoff is slow or 
medium. Available water capacity is high. Reaction 
ranges from medium acid to neutral in the upper part of 
the subsoil and is neutral or mildly alkaline in the lower 
part. Free lime occurs in the substratum. The shrink- 
swell potential is moderate in the subsoil. 

The surface layer is very friable and can be easily 
tilled throughout a fairly wide range in moisture content. 
For many crops, root development is restricted below a 
depth of about 37 inches by the highly calcareous loamy 
till. 

Most areas are farmed. A few small areas are still 
wooded. The soil has good potential for cultivated crops, 
hay, pasture, and trees. It has fair to good potential for 
recreational development and most engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for һау and pasture. If 
cultivated, it is subject to a slight or moderate erosion 
hazard. 

Conservation tillage, winter cover crops, diversions, 
and grassed waterways help to prevent excessive soil 
loss. Returning crop residue or regularly adding manure 
improves fertility and increases water infiltration. 

The use of the soil as pastureland or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction and excessive runoff. Proper stocking, pasture 
rotation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited as a septic tank absorption field. It is 
suited as a building site if proper design procedures are 
used. Because of the low strength and the shrinking and 
swelling of the subsoil, buildings should have foundations 
and footings designed to provide the. structural support 
needed. Local roads and streets are subject to failure 
from high frost action and the low strength in the subsoil 
if wet. Roads should be graded to shed water if they are 
to function properly, and the subsoil layer should be 
strengthened or replaced with suitable base material. 

The capability subclass is Ile. The woodland suitability 
subclass is 20. 


LzB—Lorenzo Variant loam, 2 to 8 percent slopes. 
This gently sloping to sloping, moderately well drained 
soil is on till plains. № occurs at some of the highest 
positions on the landscape. Slopes are convex. Areas 
are long and narrow or irregular in shape. They common- 
ly are 5 to 30 acres but range up to about 80 acres. 

Typically, the surface layer of this Lorenzo Variant soil 
is very dark grayish brown loam about 9 inches thick. 
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The subsoil is about 10 inches thick. The upper part is 
dark brown, friable clay loam. The lower part is brown, 
very friable gravelly sandy loam. The substratum to a 
depth of about 60 inches is brown, mottled very gravelly 
loamy sand in the upper 11 inches and is reddish brown, 
mottled, firm clay loam in the lower part. In some areas it 
is less than 24 inches to the underlying loamy or clayey 
material. п some areas the surface layer contains more 
clay than is typical. In places the very gravelly юату 
sand is less than 6 inches thick. Some areas have 
slopes of more than 8 percent. In places this soil is well 
drained. 

Included with this soil in mapping are small areas of 
the well drained Casco and Hortonville soils, which are in 
landscape positions similar to those of the Lorenzo Vari- 
ant. Casco soils do not have loamy or clayey material 
within a depth of 40 inches. Hortonville soils do not have 
a gravelly layer above 40 inches. In some areas there is 
no subsoil. Consequently, the surface layer is commonly 
gravelly. Included areas make up 5 to 15 percent of the 
unit. 

Permeability is moderate in the upper part of the sub- 
soil, rapid or very rapid in the gravelly material, and slow 
or moderately slow in the substratum. Surface runoff is 
slow or medium. Available water capacity is low. Reac- 
tion ranges from slightly acid to moderately alkaline in 
the subsoil. Free lime occurs in the lower part of the 
subsoil and in the substratum. The shrink-swell potential 
is moderate in the upper part of the subsoil and in the 
lower part of the substratum. 

The very gravelly substratum is saturated for long peri- 
ods after heavy rainfall and during wet seasons. Cobble- 
stones and gravel interfere with tillage іп some areas. 
For many crops, root development is restricted below a 
depth of about 19 inches by the calcareous very gravelly 
loamy sand. For most crops, the response to additions 
of plant nutrients is limited by the low available water 
capacity. The surface layer is friable and can be easily 
tilled throughout a fairly wide range in moisture content. 

Most areas of this soil are farmed. A few small areas 
are still wooded. The potential is fair for cultivated crops, 
hay, pasture, and trees. It is fair to poor for most recre- 
ational development and engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. The 
low available water capacity limits yields. Some deep 
rooted plants may get sufficient moisture for good 
growth. Cobblestones and gravel interfere with tilling and 
harvesting in some areas. If cultivated, the soil is subject 
to a slight or moderate erosion hazard. 

Conservation tillage, winter cover crops, spring plow- 
ing, and grassed waterways help to prevent excessive 
soil loss. Returning crop residue or regularly adding 
manure improves fertility and increases the water-holding 
capacity of the soil. 

The use of the soil as pastureland or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
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paction and excessive runoff. Proper stocking, pasture 
rotation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. Survival of planted 
trees during dry seasons can be improved by planting 
vigorous nursery stock. Clear-cut or area-selection har- 
vest reduces the risk of windthrow to the rest of the 
stand. Brushy species competing with natural regenera- 
tion following harvest can be controlled through the use 
of suitable herbicides, or they can be removed mechani- 
cally. 

This soil is poorly suited as a septic tank absorption 
field because of the high seasonal water table and the 
slow or moderately slow permeability in the underlying 
loamy or clayey material. Seasonal wetness is a problem 
in using this soil as a building site. In areas used as sites 
for dwellings, interception tile should be placed in the 
gravelly substratum to lower the seasonal water table 
and prevent seepage from adjoining slopes. The moder- 
ate shrinking and swelling and the low strength in the 
upper part of the subsoil are potential problems in the 
construction of dwellings without basements and of local 
roads and streets. These problems can be overcome by 
removing this layer and replacing it with suitable base 
material. 

The capability subclass is е. The woodland suitability 
subclass is 3d. 


MaA—Manawa silty clay loam, 0 to 3 percent 
slopes. This nearly level to gently sloping, somewhat 
poorly drained soil is in drainageways and depressional 
areas. It is subject to occasional flooding or ponding 
from adjacent uplands. Areas are long and narrow or 
irregular in shape. They range from 5 to several hundred 
acres. 

Typically, the surface layer of this Manawa soil is very 
dark gray silty clay loam about 9 inches thick. The sub- 
soil is about 26 inches thick. The upper part is reddish 
brown, mottled, firm silty clay loam. The rest of the 
subsoil and the substratum to a depth of about 60 
inches are reddish brown, mottled, firm silty clay. In 
some places pebbles and stones occur throughout the 
subsoil and substratum. In some areas the surface layer 
is loam or silt loam. In places the surface layer is as 
much as 20 inches thick. In some areas the subsoil and 
substratum contain less clay than is typical. Some areas 
of this soil are poorly drained. 

Included with this soil in mapping are small areas of 
Kewaunee and Mosel soils. Kewaunee soils occupy 
higher landscape positions and are better drained than 
the Manawa soil. Mosel soils occupy landscape positions 
similar to those of Manawa soil. In contrast, they have 
less clay, more sand, and commonly layers of gravel in 
the subsoil. Also included are areas where the surface 
layer is loamy fine sand. Included areas make up 5 to 15 
percent of the unit. 

Permeability is slow. Surface runoff is slow. Available 
water capacity is moderate. Reaction ranges from slight- 
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ly acid to moderately alkaline in the subsoil. Free lime 
occurs in the lower part of the subsoil and in the sub- 
stratum. The shrink-swell potential is moderate. 

Undrained areas are saturated for long periods at 
depths of 1 to 3 feet. The response to additions of plant 
nutrients in undrained areas is limited by the excessive 
wetness. The surface layer is friable and can be easily 
tilled throughout a fairly wide range in moisture content. 

Most of the acreage is farmed. А few areas are still 
wooded. Many areas have been drained. The soil has 
good potential for cultivated crops, hay, pasture, and 
trees. It has fair to poor potential for recreational devel- 
opment. It has poor potential for most engineering uses. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. Legumes are subject to winterkill from ponding 
and ice sheeting. Soil compaction and clodding are limi- 
tations, especially where the plow layer contains subsoil 
material. 

Timely conservation tillage can help to overcome 
these limitations. Returning crop residue or regularly 
adding manure improves tilth and increases water infiltra- 
tion. 

Yields on the undrained soil are limited by the exces- 
sive wetness. Surface and subsurface drainage is 
needed. Diversions on nearby uplands help to prevent 
ponding. 

If the soil is used for pasture, overgrazing should be 
avoided. Grazing when the soil is wet results in surface 
compaction and poor tilth. Proper stocking, pasture rota- 
tion, and restricted use during wet periods help to keep 
the soil and the pasture in good condition. 

This soil is suitable for wood crops. Seedling survival 
can be improved by planting vigorous nursery stock. 
Brushy vegetation competing with natural regeneration 
following harvest can be controlled through the use of 
suitable herbicides, or it can be removed mechanically. 

The soil is suited to construction of the dugout ponds 
and level ditches that provide open water areas. 

This soil is poorly suited as a septic tank absorption 
field because of wetness, flooding, and slow permeabil- 
ity. It is also poorly suited as a building site. If used as a 
building site, it should be drained and protected from 
flooding. Because of the low strength of the soil, dwell- 
ings should be constructed without basements, and 
foundations and footings should be designed to provide 
the structural support needed. Local roads and streets 
are subject to failure from high frost action and the low 
strength in the soil if wet. Roads should be graded to 
shed water if they are to function properly, and suitable 
base material should be added. 

The capability subclass is Им. The woodland suitability 
subclass is 2c. 


MhB—McHenry silt loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on valley sides 
and on low hills and ridges. Areas are long or irregular in 
shape. They range from about 10 to 100 acres. 
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Typically, the surface layer of this McHenry soil is dark 
grayish brown silt loam about 9 inches thick. The subsoil 
is about 23 inches thick. The upper part is dark brown 
and dark yellowish brown, friable silt loam. The lower 
part is dark brown, friable clay loam. The substratum to a 
depth of about 60 inches is yellowish brown, very friable 
fine sandy loam. In some areas this soil is more than 40 
inches thick. In some areas the surface layer is darker 
than described. In places this soil is wetter than is typi- 
cal. 

Included with this soil in mapping are small areas of 
Fox soils in landscape positions similar to those of the 
McHenry soil. Fox soils have a sand and gravel substra- 
tum. Also included are areas underlain by limestone bed- 
rock within a depth of 60 inches. Included areas make 
up 5 to 15 percent of the unit. 

Permeability is moderate. Surface runoff is slow or 
medium. Available water capacity is high. Reaction 
ranges from strongly acid to neutral in the subsoil. Free 
lime occurs in the substratum. The shrink-swell potential 
is moderate in the subsoil The surface layer is very 
friable and can be easily tilled throughout a fairly wide 
range in moisture content. 

Most areas are farmed. The soil has good potential for 
cultivated crops, hay, pasture, and trees. It has fair to 
good potential for recreational development and most 
engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Culti- 
vated areas are subject to a slight or moderate erosion 
hazard. 

Conservation tillage, winter cover crops, diversions, 
and grassed waterways help to prevent excessive soil 
loss. Returning crop residue or regularly adding manure 
improves fertility and increases water infiltration. 

The use of the soil as pastureland and hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction and excessive runoff. Proper stocking, pasture 
rotation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited as a septic tank absorption field. It is 
also suited as a building site if proper design procedures 
are used. Because of the low strength and the shrinking 
and swelling of the subsoil, buildings should have foun- 
dations and footings designed to provide the structural 
support needed. If local roads and streets are to function 
properly, the subsoil layer should be replaced or covered 
with a suitable base material. 

The capability subclass is lle. The woodland suitability 
subclass is 20. 


MhC2—McHenry silt loam, 6 to 12 percent slopes, 
eroded. This sloping, well drained soil is on valley sides 
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and on hills and ridges. Areas are long and narrow. They 
range from about 5 to 40 acres. 

Typically, the surface layer of this McHenry soil is dark 
grayish brown silt loam about 7 inches thick. The subsoil 
is about 24 inches thick. The upper part is dark brown 
and dark yellowish brown, friable silt loam. The lower 
part is dark brown, friable sandy clay loam. The substra- 
tum to a depth of about 60 inches is yellowish brown, 
very friable fine sandy loam. In some areas this soil is 
less than 30 inches thick. Іп some places the surface 
layer is higher in content of clay than is typical. 

Included with this soil in mapping are small areas of 
Fox soils in landscape positions similar to those of the 
McHenry soil. Fox soils have a sand and gravel substra- 
tum. Also included are areas underlain by limestone bed- 
rock within a depth of 60 inches. In places the surface 
layer is high in content of gravel. Included areas make 
up 5 to 15 percent of the unit. 

Permeability is moderate. Surface runoff is medium. 
Available water capacity is high. Reaction ranges from 
strongly acid to neutral in the subsoil. Free lime occurs in 
the substratum. The shrink-swell potential is moderate in 
the subsoil. 

The surface layer tends to crust after heavy rain and is 
a source of sedimentation. Cobblestones and gravel in- 
terfere with tillage in some areas. 

Most areas are farmed. The soil has good potential for 
cultivated crops, hay, pasture, and trees. It has fair to 
poor potential for most recreational development and 
most engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. 
Cobblestones and gravel interfere with tilling and har- 
vesting in some areas. If the soil is used for cultivated 
crops, it is subject to further erosion. 

Long rotations with only 1 year of a row crop, conser- 
vation tillage, spring plowing, winter cover crops, diver- 
sions, and grassed waterways help to prevent excessive 
soil loss. In some areas slopes are long enough and 
smooth enough to be farmed on the contour. Returning 
crop residue or regularly adding manure improves fertility 
and increases water infiltration. — 

The use of the soil as pastureland or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction and excessive runoff. Proper stocking, pasture 
rotation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited as a septic tank absorption field and 
a building site if proper design and installation proce- 
dures are used. Filter fields should be on the contour to 
prevent the effluent from surfacing. Because of the low 
strength and the shrinking and swelling of the subsoil, 
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buildings should have foundations and footings designed 
to provide the structural support needed. Some leveling 
and land shaping are needed. Н local roads and streets 
are to function properly, the subsoil layer should be re- 
placed or covered with suitable base material. 

The capability subclass is Ille. The woodland suitability 
subclass is 3o. 


Mn—Menasha clay. This nearly level, poorly drained 
soil is in lake basins and on stream terraces. It is subject 
to frequent flooding or ponding. Areas are long and 
narrow or irregular in shape. They range from about 5 to 
100 acres. 

Typically, the surface layer of this Menasha soil is 
black clay about 7 inches thick. The subsoil is about 19 
inches thick. The upper part is very dark gray, dark gray, 
and gray, mottled, firm clay. The lower part is gray and 
reddish brown, mottled, firm clay. The substratum to a 
depth of about 60 inches is reddish brown, mottled, firm 
clay. In some areas this soil contains a few thin strata of 
sand. іп places the surface layer is less than 7 inches 
thick. In some areas the surface layer is silty clay loam 
or silty clay. In some areas the substratum contains less 
clay than is typical and some pebbles and stones. 

Included with this soil in mapping are areas underlain 
by sand or stratified silt and sand within depths of 60 
inches. Also included are areas where the surface layer 
is muck. In some areas the surface layer is mucky loamy 
fine sand or silt loam. Included areas make up 5 to 15 
percent of the unit. 

Permeability is slow or very slow. Surface runoff is 
very slow. Available water capacity is moderate. Reac- 
tion ranges from slightly acid to moderately alkaline in 
the subsoil. Free lime occurs in the substratum. The 
shrink-swell potential is high. 

Undrained areas are saturated within 1 foot of the 
surface for long periods. Tilth is poor. In undrained 
areas, root development is restricted below a depth of 
about 1 foot. The response to additions of plant nutrients 
in undrained areas is limited by the excessive wetness. 

Most areas are farmland and woodland. Many have 
been drained. The soil has good potential for cultivated 
crops, hay, pasture, and trees. It has poor potential for 
recreational development and engineering uses. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. Legumes and grasses are subject to winterkill 
from ponding and ice sheeting.. The soil is difficult to 
work. It is sticky when wet and hard when dry. Seedbeds 
are difficult to prepare. The soil must be tilled at the 
proper moisture content to prevent clodding and soil 
compaction. Wetness often delays tilling and harvesting. 

Timely conservation tillage reduces the risk of soil 
compaction and clodding. Returning crop residue or reg- 
ularly adding manure improves tilth and increases water 
infiltration. 

Yields are limited unless the soil is drained. Surface 
and subsurface drainage is needed. Diversions on 
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nearby uplands help to prevent ponding. Obtaining suit- 
able drainage outlets is a problem in many areas. 

If the soil is used for pasture, overgrazing should be 
avoided. Grazing when the soil is wet results in surface 
compaction. Proper stocking, pasture rotation, timely de- 
ferment of grazing, and restricted use during wet periods 
help to keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. Because of soil 
wetness, planting by hand or machine on prepared 
ridges is needed when natural regeneration is unreliable. 
Large vigorous nursery stock is essential. The heavy 
equipment needed in harvesting can be used only when 
the soil is frozen. Clear-cut or area-selection harvest 
reduces the risk of windthrow to the rest of the stand. 
Brushy species competing with natural regeneration can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited to construction of the dugout ponds 
and level ditches that provide open water areas. 

This soil is poorly suited as a septic tank absorption 
field because of wetness, flooding, and slow or very slow 
permeability. It is poorly suited as a building site. If used 
as a building site, it must бе drained and protected from 
flooding. Because of the shrinking and swelling of the 
soil, dwellings should be constructed without basements 
and foundations and footings should be designed to pro- 
vide the structura! support needed. If local roads and 
streets are to function properly, a suitable base material 
should be added. 

The capability subclass is Им. The woodland suitability 
subclass is 2w. 


МоА--Могоссо loamy fine sand, 0 to 3 percent 
slopes. This nearly level to gently sloping, somewhat 
poorly drained soil is on terraces adjacent to drain- 
ageways, basins, and lakes. Areas are long and narrow 
or irregular in shape. They range from about 5 to 30 
acres. 

Typically, the surface layer of this Morocco soil is dark 
brown loamy fine sand about 7 inches thick. The subsoil 
is about 31 inches thick. The upper part is yellowish 
brown, very friable fine sand. The lower part of the sub- 
soil and the substratum to a depth of about 60 inches 
are pale brown, mottled, loose fine sand. In places thin 
strata of loamy material are in the subsoil or substratum. 
Available water capacity and the level of natural fertility 
are slightly higher in these areas. In places this soil is 
poorly drained. In some areas the surface layer is fine 
sand. 

Included with this soil in mapping are small areas 
underlain by loamy or clayey materials within a depth of 
60 inches. In places, the surface layer and the upper 
part of the subsoil are fine sandy loam. Included areas 
make up 5 to 15 percent of the unit. 

Permeability is rapid. Surface runoff is very slow. Avail- 
able water capacity is low. Reaction ranges from medium 
acid to very strongly acid. 

Undrained areas are saturated for long periods at 
depths of 1 to 3 feet. The response to additions of plant 
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nutrients is limited by the excessive wetness, low availa- 
ble water capacity, and acid soil conditions. The surface 
layer is very friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas are woodland and permanent pasture. 
Some areas are planted to pine trees. The soil has poor 
potential for cultivated crops, hay, and pasture. It has fair 
potential for trees. It has fair to poor potential for recre- 
ational development and poor potential for most engi- 
neering uses. 

If drained, this soil is suited to corn and small grain 
and to grasses and legumes for hay and pasture. The 
soil is droughty, however, and crop yields are limited by 
the low available water capacity. Some deep rooted 
plants may get sufficient moisture for good growth, but a 
prolonged dry period severely affects yields of all crops. 
Legumes are subject to winterkill from ponding and ice 
sheeting. Tiling and harvesting are difficult during wet 
periods. 

Surface and subsurface drainage is needed. Because 
the sandy material flows easily when wet and sloughs 
when dry, constructing and maintaining open-ditch drains 
is difficult. In addition, subsurface drainage tile is subject 
to clogging. If drained and left bare and exposed, the soil 
is subject to soil blowing in dry periods. 

Conservation tillage, winter cover crops, and spring 
plowing help to prevent excessive soil loss. Returning 
crop residue or regularly adding manure improves fertil- 
ity, increases the water-holding capacity of the soil, and 
reduces the risk of soil blowing. Frequent liming of this 
rapidly permeable soil is needed for good crop produc- 
tion. 

The use of the soil for pasture or hay is also effective 
in controlling erosion. Overgrazing, however, results in 
loss of the plant cover and in soil blowing. Proper stock- 
ing, pasture rotation, and timely deferment of grazing 
help to keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. Seedling survival 
can be improved by planting vigorous nursery stock. 
Brushy vegetation competing with natural regeneration 
following harvest can be controlled through the use of 
suitable herbicides, or it can be removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field and a dwelling site because of the seasonal high 
water table. If used as a building site, it should be 
drained. Dwellings should be constructed without base- 
ments. Because the soil flows when wet and sloughs 
when dry, sidewalls of excavations are likely to cave in. 
If local roads and streets are to function properly, a 
suitable base material should be added. 

The capability subclass is IVw. The woodland suitabil- 
ity subclass is 3s. 


MtA—Mosel silt loam, 0 to 3 percent slopes. This 
nearly level to gently sloping, somewhat poorly drained 
soil is on valley terraces and in drainageways and 
swales in the uplands. It is subject to occasional flooding 
or ponding by runoff from the adjacent uplands. Areas 
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аге long and narrow or irregular in shape. They range 
from about 10 to 100 acres. 

Typically, the surface layer is very dark gray silt loam 
about 9 inches thick. The subsurface layer is dark gray- 
ish brown, mottled, friable silt loam about 5 inches thick. 
The subsoil is about 24 inches thick. The upper part is 
reddish brown and brown, mottled, friable clay loam, and 
the iower part is reddish brown, mottled, firm silty clay. 
The substratum to a depth of about 60 inches is reddish 
brown, mottled, firm silty clay. In places the substratum 
contains less clay than is typical. In some areas the 
surface layer is fine sandy loam or loam. In other areas, 
it is lighter in color. In places this soil is poorly drained. 

Included with this soil in mapping are small areas of 
Korobago and Manawa soils, which are in landscape 
positions similar to those of the Mosel soils. Korobago 
soils have less clay in the upper part of the subsoil. In 
some areas the subsoil contains a sand and gravel layer 
that is more than 20 inches thick. In these areas the 
surface layer commonly is gravelly. Included areas make 
up 5 to 15 percent of the unit. 

Permeability is moderate in the subsoil and moderately 
slow or slow in the substratum. Surface runoff is slow. 
Available water capacity is high. Reaction ranges from 
neutral to moderately alkaline. Free lime occurs in the 
lower part of the subsoil and in the substratum. The 
shrink-swell potential is moderate in the lower part of the 
subsoil and in the substratum. 

Undrained areas are saturated for long periods at 
depths of 1 to 3 feet. The response to additions of plant 
nutrients in undrained areas is limited by the excessive 
wetness. The surface layer is friable and can be easily 
tilled throughout a fairly wide range in moisture content. 
Cobblestones and gravel interfere with tillage in some 
areas. 

Most areas are farmed. A few small areas are still 
wooded. The soil has good potential for cultivated crops, 
hay, pasture, and trees. It has fair to poor potential for 
recreational development and poor potential for most 
engineering uses. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. Grasses and legumes are subject to winterkill 
from ponding and ice sheeting. Yields on the undrained 
soil are limited by the excessive wetness. Surface and 
subsurface drainage is needed. Diversions on nearby 
uplands can help to prevent ponding. 

In areas where the subsoil is gravelly, the soil is 
droughty. Yields for most crops in these areas are se- 
verely affected during prolonged dry periods. These 
gravelly areas also interfere with the construction of 
open-ditch drains and the installation of subsurface 
drainage tile. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 
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This soil is poorly suited as a septic tank absorption 
field because of wetness, flooding, and slow or moder- 
ately slow permeability. The soil is also poorly suited as 
a building site. If used as a building site, it should be 
drained and protected from flooding. Because of the low 
strength of the soil, dwellings should be constructed 
without basements, and foundations and footings should 
be designed to provide the structural support needed. 
Local roads and streets are subject to failure from high 
frost action. Roads should be graded to shed water if 
they are to function properly, and a suitable base materi- 
al should be added. 

The capability subclass is Им. The woodland suitability 
subclass is 20. 


Na—Navan silt loam. This nearly level, poorly drained 
Soil is in drainageways and swales in the uplands. It is 
subject to frequent flooding or ponding. Some areas are 
long and narrow. Some are long and broad. All range 
from about 10 to 200 acres. 

Typically, the surface layer of this Navan soil is black 
silt loam about 12 inches thick. The subsoil is about 26 
inches thick. The upper part is olive gray, mottled, friable 
silt loam. The middle part is reddish brown, mottled, 
friable clay loam. The lower part is reddish brown, mot- 
tled, firm clay loam. The substratum to a depth of about 
60 inches is reddish brown, mottled, firm silty clay. In 
some areas the substratum contains less clay than is 
typical. In some the surface layer is loam or is less than 
7 inches thick. 

Included with this soil in mapping are small areas of 
Poygan and Wauseon soils in landscape positions similar 
to those of the Navan soil. Poygan soils have less gravel 
and more clay in the upper part of the subsoil. Wauseon 
soils have less gravel and also less clay in the upper 
part of the subsoil. In some areas the subsoil contains a 
layer of sand and gravel. Included areas make up 5 to 
15 percent of the unit. 

Permeability is moderate in the upper part of the sub- 
soil and slow or moderately slow in the lower part and in 
the substratum. Surface runoff is very slow or ponded. 
Available water capacity is high. Reaction ranges from 
neutral to moderately alkaline in the subsoil. Free lime 
occurs in the lower part of the subsoil and in the sub- 
stratum. The shrink-swell potential is moderate in th 
substratum. ' 

Undrained areas are saturated within 1 foot of the 
surface for long periods. In undrained areas root devel- 
opment is restricted below a depth of about 1 foot. The 
response to additions of plant nutrients is limited unless 
the soil is drained. The surface layer is friable and can 
be easily tilled throughout a fairly wide range in moisture 
content. 

Most areas are farmed. A few small areas are still 
wooded. The soil has good potential for cultivated crops, 
hay, and pasture and fair potential for trees. It has poor 
potential for recreational development and engineering 
uses. 
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If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. Grasses and legumes are subject to winterkill 
from ponding and ice sheeting. In undrained areas yields 
are limited by the excessive wetness. Surface and sub- 
surface drainage is needed. Obtaining suitable drainage 
outlets is a problem in many areas. Diversions on nearby 
uplands help to prevent ponding. 

This soil is suitable for wood crops. Planting by hand 
or machine on prepared ridges is generally needed when 
natural regeneration is unreliable. Large vigorous nursery 
stock is essential. The heavy equipment needed in har- 
vesting can be used only when the soil is frozen. Clear- 
cut or area-selection harvest reduces the risk of wind- 
throw to the rest of the stand. Brushy vegetation compet- 
ing with natural regeneration can be controlled through 
the use of suitable herbicides, or it can be removed 
mechanically. 

This soil is suited to construction of the dugout ponds 
and level ditches that provide open water areas. 

This soil is poorly suited as a septic tank absorption 
field because of wetness and slow or moderately slow 
permeability. It is poorly suited as a building site. !f used 
as a building site, it must be drained and protected from 
flooding. Because of the low strength of the soil, dwell- 
ings should be constructed without basements and foun- 
dations and footings should be designed to provide the 
structural support needed. If local roads and streets are 
to function properly, suitable base material should be 
added. 

The capability subclass is Им. The woodland suitability 
subclass is 4w. 


NeA—Nebago fine sand, O to 3 percent slopes. 
This nearly level to gently sloping, somewhat poorly 
drained soil is mostly in broad glacial lake basins in 
slightly elevated sand knolls and ridges. !t is also in 
drainageways in the till uplands. Areas are long and 
narrow or irregular іл shape. They range from about 5 to 
100 acres. 

Typically, the surface layer of this Nebago soil is very 
dark brown fine sand about 9 inches thick. The subsoil is 
about 37 inches thick. The upper 25 inches is mostly 
dark yellowish brown and grayish brown, mottled, very 
friable and loose fine sand. The lower part is mostly 
reddish brown, mottled, firm clay. The substratum to a 
depth of about 60 inches is reddish brown, mottled, firm 
clay. т some areas the underlying clay contains thin 
strata of sand. In some areas the clay is underlain by 
sand within a depth of 60 inches. In some areas this soil 
contains less clay in the subsoil and substratum than is 
typical. Іп some the upper sandy deposits are less than 
20 inches thick or the surface layer is loamy fine sand. In 
places this soil is poorly drained. 

Included with this soil in mapping are small areas of 
Brems and Morocco soils, which are sandy throughout. 
Included areas make up 5 to 15 percent of the unit. 

Permeability is rapid in the upper sandy deposits and 
slow or moderately slow in the underlying loamy or 
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clayey material. Surface runoff is very slow ог ponded. 
Available water capacity is low. Reaction ranges from 
medium acid to neutral in the upper sandy deposits and 
from slightly acid to mildly alkaline in the loamy or clayey 
material. Free lime occurs in the substratum. The shrink- 
swell potential is high in the lower part of the subsoil and 
in the substratum. 

Undrained areas are saturated for long periods at 
depths of 1 to 3 feet. The response to additions of plant 
nutrients in undrained areas is limited by the excessive 
wetness and the low available water capacity of the 
upper sandy deposits. The surface layer is very friable 
and can be easily tilled throughout a wide range in mois- 
ture content. 

Most areas are farmed. A few small areas are stil! 
wooded. The soil has fair potential for cultivated crops, 
hay, pasture, and trees. It has poor potential for recre- 
ational development and most engineering uses. 

This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. Yields are 
limited by the excessive wetness and the low available 
water capacity. Legumes are subject to winterkill from 
ponding and ice sheeting. Surface and subsurface drain- 
age is needed. Because the sandy material flows when 
wet and sloughs when dry, constructing and maintaining 
open-ditch drains is difficult. In addition, subsurface 
drainage tile in the sandy deposits is subject to clogging. 

In drained areas the upper part of the soil is droughty, 
and yields for most crops are severely affected during 
prolonged dry periods. Some deep rooted plants may get 
sufficient moisture for good growth. Drained soil is also 
subject to soil blowing during dry periods if it is left bare 
and exposed. 

Conservation tillage, winter cover crops, and spring 
plowing help to prevent excessive soil loss. Returning 
crop residue or regularly adding manure improves fertil- 
ity, increases the water-holding capacity of the soil, and 
reduces the risk of soil blowing. 

The use of the soil as pastureland or hayland is also 
effective in controlling erosion. Overgrazing, however, re- 
sults in loss of the plant cover and in soil blowing. 
Proper stocking, pasture rotation, and timely deferment 
of grazing help to keep the pasture and the soil in good 
condition. 

This soil is suitable for.wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species 
competing with natural regeneration can be controlled 
through the use of suitable herbicides, or they can be 
removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field because of the seasonal high water table and the 
slow permeability in the lower part of the subsoil and in 
the substratum. It is also poorly suited as a building site. 
If used as a building site, it should be drained. Because 
of the low strength and the shrinking and swelling in the 
lower part of the soil, dwellings should be constructed 
without basements and foundations and footings should 
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be designed to provide the structural support needed. То 
overcome the hazard of frost action, roads should be 
graded to shed water and suitable base material should be 
added. 

The capability subclass is lllw. The woodland suitability 
subclass is 2s. 


Ng—Nebago Variant mucky loamy fine sand. This 
nearly level, very poorly drained soil is in depressional 
areas of glacial lake basins. It is subject to frequent 
flooding. Areas are long and narrow or irregular in shape. 
They range from about 5 to 40 acres. 

Typically, the surface layer of this Nebago Variant is 
black mucky loamy fine sand about 7 inches thick. The 
subsoil is about 36 inches thick. The upper 18 inches is 
dark gray, dark grayish brown, and brown, mottled, very 
friable and loose fine sand. The lower part is reddish 
gray and reddish brown, mottled, firm clay. The substra- 
tum to a depth of about 60 inches is brown, mottled 
sand. Іп some areas the sandy substratum is below a 
depth of 60 inches. In some the lower part of the subsoil 
and the substratum contain less clay than is typical. In 
places the upper sandy deposits are less than 20 inches 
thick. The surface layer is muck or mucky fine sand in 
places. 

Included with this soil in mapping are small areas of 
Kingsville soils, which are sandy throughout. Some areas 
are underlain by stratified silt and sand. Included areas 
make up 5 to 15 percent of the unit. 

Permeability is rapid in the upper sandy deposits and 
slow in the underlying loamy or clayey material. Surface 
runoff is very slow or ponded. Available water capacity is 
low. Reaction ranges from slightly acid to strongly acid in 
the upper sandy deposits and from slightly acid to mildly 
alkaline in the clay. The shrink-swell potential is high in 
the clayey material. 

Undrained areas are saturated at or near the surface 
for long periods. п undrained areas root development is 
restricted below a depth of about 1 foot. The response 
to additions of plant nutrients is limited by the excessive 
wetness in undrained areas and by the low available 
water capacity in drained areas. The surface layer is very 
friable and can be easily tilled throughout a wide range 
in moisture content. 

Most of the acreage is farmland and woodland or in 
wetland vegetation, such as marsh grasses, sedges, 
reeds, and cattails. If drained, the soil has fair potential 
for cultivated crops, hay, and pasture. Unless drained, it 
has poor potential for crops and trees. It has poor poten- 
tial for recreational development and engineering uses. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. For most crops, yields are limited by the low 
available water capacity in the sandy material. Some 
deep rooted crops may get sufficient moisture for good 
growth. Legumes are subject to winterkill from ponding 
and ice sheeting. In undrained areas yields are limited by 
ihe excessive wetness. Because the sandy material 
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flows easily if wet and sloughs if dry, constructing and 
maintaining open-ditch drains is difficult. Subsurface 
drainage tile in the sandy material is subject to clogging. 
Drained areas are subject to soil blowing in dry periods if 
the soil is left bare and exposed. 

Conservation tillage, winter cover crops, and spring 
plowing prevent excessive soil loss. Returning crop resi- 
due or regularly adding manure improves fertility, in- 
creases the water-holding capacity of the soil, and re- 
duces soil blowing. 

The use of the soil as pasture or hayland is also 
effective in controlling soil blowing. Overgrazing, howev- 
er, results in loss of the plant cover and increases the 
risk of blowing. Proper stocking, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
the soil in good condition. 

This soil is poorly suited to wood crops. Growth is so 
slow and form so poor that trees are barely merchanta- 
ble at best. Soil wetness generally requires planting by 
hand or machine on prepared ridges when natural regen- 
eration is unreliable. Large vigorous nursery stock is es- 
sential. The heavy equipment needed in harvesting can 
be used only when the soil is frozen. Clear-cut or area- 
selection harvest reduces the risk of windthrow to the 
rest of the stand. Brushy vegetation competing with nat- 
ural regeneration can be controlled through the use of 
suitable herbicides, or it can be removed mechanically. 

This soil is suited to construction of the dugout ponds 
and level ditches that provide shallow open water areas. 
Because the sandy deposits flow if wet, sidewalls of 
excavations are likely to cave in. 

This soil is poorly suited as a septic tank absorption 
field and a building site because of the seasonal high 
water table and the flood hazard. If used as a building 
site, it must be drained and protected from flooding. 
Because of the shrinking and swelling in the lower part 
of the subsoil, dwellings should be constructed without 
basements and foundations and footings should be de- 
signed to provide the structural support needed. !f local 
roads and streets are to function properly, suitable base 
material should be added. 

The capability subclass is 11м. The woodland suitability 
subclass is 4w. 


NhA—Neenah silty clay loam, 0 to 3 percent 
slopes. This nearly level to gently sloping, somewhat 
poorly drained soil is in glacial lake basins and on ter- 
races. It is subject to occasional flooding or ponding 
from adjacent higher areas. Areas are long and broad or 
irregular in shape. They range from about 10 to several 
hundred acres. 

Typically, the surface layer of this Neenah soil is dark 
brown silty clay loam about 7 inches thick. The subsoil is 
dark reddish brown and reddish brown, mottled firm clay 
about 22 inches thick. The substratum to a depth of 
about 60 inches is reddish brown, mottled, firm clay. In 
some areas the substratum contains a few thin strata of 
sand. In places the subsoil and substratum contain less 
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clay than is typical. In some areas the surface layer is silt 
loam or silty clay. In places this soil is poorly drained. 

Included with this soil in mapping are small areas 
underlain by sand or stratified loamy deposits within a 
depth of 60 inches. In some areas the surface layer is 
clay or loamy fine sand. Included areas make up 2 to 10 
percent of the unit. 

Permeability is slow or very slow. Surface runoff is 
slow. Available water capacity is moderate. Reaction 
ranges from slightly acid to moderately alkaline in the 
subsoil. Free lime occurs in the lower part of the subsoil 
and in the substratum. The shrink-swell potential is high. 

Undrained areas are saturated for long periods at 
depths of 1 to 3 feet. The response to additions of plant 
nutrients in undrained areas is limited by the excessive 
wetness. Tilth is poor. 

Most areas of this soil are farmed. A few areas are still 
wooded. The soil has good potential for cultivated crops, 
hay, pasture, and trees. It has fair to poor potential for 
recreational development and poor potential for most 
engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Le- 
gumes are subject to winterkill from ponding and ice 
sheeting. The soil is difficult to work. It is sticky when 
wet and hard when dry. Seedbeds are difficult to pre- 
pare. The soil must be tilled at the proper moisture 
content to prevent clodding and soil compaction. Wet- 
ness often delays tilling and harvesting. Yields are limit- 
ed in undrained areas. 

Surface and subsurface drainage is needed. Diver- 
Sions on nearby uplands help to prevent ponding. Timely 
conservation tillage reduces the risk of soil compaction 
and clodding. Returning crop residue or regularly adding 
manure improves tilth and increases water infiltration. 

If the soil is used for pasture, overgrazing should be 
avoided. Grazing when the soil is wet results in surface 
compaction. Proper stocking, pasture rotation, and re- 
stricted use during wet periods help to keep the pasture 
and the soil in good condition. 

This soil is suitable for wood crops. Seedling survival 
can be improved by careful planting of vigorous nursery 
Stock. Brushy vegetation competing with natural regen- 
eration following harvest can be controlled through the 
use of suitable herbicides, or it can be removed me- 
chanically. 

The soil is suited to construction of the dugout ponds 
and ditches that provide open water areas. 

This soil is poorly suited as a septic tank absorption 
field because of wetness, flooding, and slow or very slow 
permeability. It is also poorly suited as a building site. If 
used as a building site, it should be drained and protect- 
ed from flooding. Because of the shrinking and swelling 
of the soil, dwellings should be constructed without 
basements, and foundations and footings should be de- 
signed to provide the structural support needed. Local 
roads and streets should be graded to shed water if they 
are to function properly, and a suitable base material 
should be added. 
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The capability subclass is Им. The woodland suitability 
subclass is 2с. 


NnA—Nenno loam, O to 3 percent slopes. This 
nearly level to gently sloping, somewhat poorly drained 
soil is in drainageways and on foot slopes of drumlins. It 
is subject to occasional flooding or ponding from runoff 
of the adjacent uplands. Areas are long and narrow or 
irregular in shape. They range from about 10 to 200 
acres. 

Typically, the surface layer of this Nenno soil is very 
dark gray loam about 9 inches thick underlain by very 
dark grayish brown, mottled loam about 2 inches thick. 
The subsoil is dark brown and brown, mottled, friable 
loam about 10 inches thick. The substratum to a depth 
of about 60 inches is brown, mottled, friable gravelly fine 
sandy loam. іп some areas the surface layer is silt loam. 
In some areas the subsoil is fine sandy loam. In places 
this soil is poorly drained. 

Included with this soil in mapping are small areas of 
Mosel soils in landscape positions similar to those of the 
Nenno soil. Mosel soils have loamy or clayey glacial till 
at a depth of 20 to 40 inches. Some areas are underlain 
by limestone within a depth of 60 inches. In places, the 
surface layer has a high content of gravel. Included 
areas make up 10 to 15 percent of the unit. 

Permeability is moderate. Surface runoff is slow. Avail- 
able water capacity is moderate. Reaction is neutral or 
mildly alkaline in the subsoil. Free lime occurs in the 
lower part of the subsoil and in the substratum. The 
shrink-swell potential is moderate in the subsoil. 

Undrained areas are saturated for long periods at 
depths of 1 to 3 feet. The response to additions of plant 
nutrients in undrained areas is limited by the excessive 
wetness. The surface layer is friable and can be easily 
tilled throughout a fairly wide range in moisture content. 
Cobblestones and gravel interfere with tillage in some 
areas. 

Most areas of this soil are farmed. A few small areas 
are still wooded. The soil has good potential for cuitivat- 
ed crops, hay, pasture, and trees. It has fair to poor 
potential for recreational development and poor potential 
for engineering uses. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. Legumes are subject to winterkill from ponding 
and ice sheeting. The gravelly substratum hinders con- 
struction of open-ditch drains and installation of subsur- 
face tile. Yields on the undrained soil are limited by the 
excessive wetness. 

Surface and subsurface drainage is needed. Diver- 
sions on nearby uplands help to prevent ponding. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field and a building site because of the seasonal high 
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water table and the hazard of flooding. If used as а 
building site, it should be drained and protected from 
flooding. Dwellings should be constructed without base- 
ments. If local roads and streets are to function properly, 
the subsoil layer should be replaced or covered with 
suitable base material. 

The capability subclass is Им. The woodland suitability 
subclass is 20. 


ОаВ--ОакуШе fine sand, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on terraces, low 
ridges, and hills. Areas are long and narrow or irregular 
in shape. They range from about 10 to several hundred 
acres. 

Typically, the surface layer of this Oakville soil is very 
dark brown fine sand about 4 inches thick. The subsoil is 
brown and yellowish brown, very friable fine sand about 
20 inches thick. The substratum to a depth of about 60 
inches is light yellowish brown fine sand. In places this 
soil is wetter than is typical. 

Included with this soil in mapping are small areas of 
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Tustin soils, which have loamy or clayey material within a 
depth of 40 inches. These areas make up 2 to 10 per- 
cent of the unit. 

Permeability is rapid. Surface runoff is very slow. Avail- 
able water capacity is low. Reaction ranges from medium 
acid to very strongly acid in the subsoil and substratum. 
The surface layer is very friable and can be easily tilled 
throughout a wide range in moisture content. The re- 
sponse to additions of plant nutrients is limited by the 
low available water capacity and the acid soil conditions. 

Most areas of this soil are woodland and farmland. A 
few areas have been planted to pines (fig. 2). This soil is 
a good source of sand, and there are some pits. The soil 
has poor potential for cultivated crops, hay, pasture, and 
trees. It has good potential for irrigated crops if nutrients 
are added. It has poor potential for recreational develop- 
ment and good or poor potential for engineering uses. 

This soil is suited to crops and pasture, but crop yields 
are limited by the low available water capacity. Cultivated 
areas are subject to severe soil blowing during dry peri- 
ods if the soil is left bare and exposed. 


Figure 2.—Red pine on sandy Oakville soil grows well and controls soil blowing. 
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Conservation tillage, winter cover crops, and spring 
plowing help to prevent excessive soil loss. Returning 
crop residue or regularly adding manure improves fertil- 
ity, increases the water-holding capacity of the soil, and 
reduces the risk of soil blowing. 

The use of the soil as pasture or hayland is also 
effective in controlling soil blowing. Overgrazing, howev- 
er, results in loss of the plant cover and increases the 
risk of blowing. Proper stocking, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
the soil in good condition. 

This soil is poorly suited to wood crops. Growth is 
slow, and trees tend to be poorly formed. Poor seedling 
Survival in dry years can be offset to a degree by plant- 
ing vigorous nursery stock. Planting trees to control 
active blowouts and dune movement may be advisable. 

This soil is suited as a septic tank absorption field and 
a building site. There is a possible hazard of polluting 
nearby water supplies, however, by sewage effluent flow- 
ing through the soil too rapidly for purification. Because 
the soil is subject to sloughing, sidewalls of excavations 
are likely to cave in. 

The capability subclass is IVs. The woodland suitability 
subclass is 4s. 


OaC—Oakville fine sand, 6 to 12 percent slopes. 
This sloping, well drained soil is on side slopes of ter- 
races and ridges. Some areas are long and narrow. 
Some are oval. All range from about 5 to 80 acres. 

Typically, the surface layer of this Oakville soil is very 
dark gray fine sand about 3 inches thick over 1 inch of 
dark grayish brown fine sand. The subsoil is yellowish 
brown, very friable fine sand about 18 inches thick. The 
substratum to a depth of about 60 inches is light yellow- 
ish brown fine sand. In some areas, slopes are more 
than 12 percent. 

included with this soil in mapping are small areas 
underlain by clayey or loamy deposits within a depth of 
60 inches. These areas make up 2 to 10 percent of the 
unit. 

Permeability is rapid. Surface runoff is slow. Available 
water capacity is low. Reaction ranges from medium acid 
to very strongly acid in the subsoil and substratum. The 
surface layer is very friable and can be easily tilled 
throughout a wide range in moisture content. The re- 
sponse to additions of plant nutrients is limited by the 
low available water capacity and the acid soil condition: 

Most areas of this soil are woodland. A few areas 
have been planted to pines. Some areas are cropland or 
pasture. The soil is а good source of sand, and there are 
some sand pits. The soil has poor potential for cultivated 
crops, hay, pasture, and trees. It has poor potential for 
recreational development and fair to poor potential for 
engineering uses. 

This soil is generally not suited to crops because it is 
droughty. Cultivated areas are subject to severe soil 
blowing during dry periods if the soil is left bare and 
exposed. 
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Conservation tillage, winter cover crops, and spring 
plowing help to prevent excessive soil loss. Returning 
crop residue or regularly adding manure improves fertil- 
ity, increases the water-holding capacity of the soil, and 
reduces the risk of soil blowing. 

The use of the soil as pasture or hayland is also 
effective in controlling soil blowing, but yields are low. 
Overgrazing results in loss of the plant cover and in- 
creases the risk of blowing. Proper stocking, pasture 
rotation, and timely deferment of grazing help to keep 
the soil and the pasture in good condition. 

This soil is poorly suited to wood crops. Growth is 
slow, and trees tend to be poorly formed. Poor seedling 
survival in dry years can be offset to a degree by plant- 
ing vigorous nursery stock. Planting trees to control 
active blowouts and dune movement may be advisable. 

This soil is suited as a septic tank absorption field and 
a building site if proper design and installation proce- 
dures are used. Filter fields should be laid out on the 
contour to prevent the effluent from surfacing. There is a 
possible hazard of polluting nearby water supplies by 
sewage effluent flowing through the soil too rapidly for 
purification. Some leveling and land shaping are needed 
in preparing suitable building sites. Because the soil is 
subject to sloughing, sidewalls of excavations are likely 
to cave in. 

The capability subclass is Vis. The woodland suitability 
subclass is 4s. 


OmB—Onmro clay loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on crests and sides of 
broad hills. Areas are long and broad or irregular in 
shape. They range from about 10 to 300 acres. 

Typically, the surface layer of this Omro soil is dark 
brown clay loam about 8 inches thick. The subsoil is 
about 28 inches thick. The upper part is reddish brown, 
firm clay. The lower part is reddish brown, firm silty clay. 
The substratum to a depth of about 60 inches is yellow- 
ish brown, very friable gravelly fine sandy loam. In some 
areas the subsoil is thinner than is typical. The surface 
layer is loam or silt loam or in places silty clay loam. 

Included with this soil in mapping are small areas of 
Kewaunee soils in landscape positions similar to those of 
the Omro soil. Kewaunee soils have more clay and less 
sand and gravel in the substratum. Also included are 
areas underlain by limestone bedrock within a depth of 
60 inches. Included areas make up 5 to 15 percent of 
the unit. 

Permeability is slow or moderately slow in the subsoil 
and moderate in the substratum. Surface runoff is slow 
or medium. Water ponds in swales and in low areas after 
excessive rainfall. Available water capacity is moderate. 
Reaction ranges from medium acid to neutral in the 
upper part of the subsoil and from slightly acid to mildly 
alkaline in the lower part. Free lime occurs in the lower 
part of the subsoil and in the substratum. The shrink- 
swell potential is moderate in the subsoil. The surface 
layer is friable and can be easily tilled throughout a fairly 
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wide range in moisture content. It tends to crust ог 
puddle after hard rain, especially in eroded areas where 
the plow layer contains subsoil material. 

Most areas of this soil are farmed. A few areas are still 
wooded. The soil has good potential for cultivated crops, 
hay, pasture, and trees. It has fair to good potential for 
recreational development and fair to poor potential for 
most engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. In 
eroded areas, soil compaction and poor tilth are limita- 
tions. Deferment of tiling and harvesting is needed 
during wet periods. Cultivated areas are subject to a 
slight or moderate erosion hazard. 

Conservation tillage, winter cover crops, spring plow- 
ing, diversions, and grassed waterways help to prevent 
excessive soil loss. Returning crop residue or regularly 
adding manure reduces crusting, improves tilth, and in- 
creases water infiltration. 

The use of the soil as pasture or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction, excessive runoff, and poor tilth. Proper stocking, 
pasture rotation, and restricted use during wet periods 
help to keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. Seedling survival 
can be improved by planting vigorous nursery stock. 
Brushy vegetation competing with natural regeneration 
following harvest can be controlled through the use of 
suitable herbicides, or it can be removed mechanically. 

This вої is poorly suited as a septic tank absorption 
field because of the moderately slow permeability in the 
subsoil. Installing the filter field in the more permeable 
substratum increases the absorption rate. This soil is 
also poorly suited as a building site. Because of the low 
strength in the subsoil, buildings should have foundations 
and footings designed to provide the structural support 
needed. If local roads and streets are to function proper- 
ly, the subsoil layer should be replaced or covered with 
suitable base material. 

The capability subclass is lle. The woodland suitability 
subclass is 2c. 


Os—Ossian slit loam. This nearly level, poorly 
drained soil is in depressional areas and in upland drain- 
ageways. It is subject to frequent flooding or ponding. 
Areas are long and narrow or irregular in shape. They 
range from about 10 to 200 acres. 

Typically, the surface layer of this Ossian soil is black 
silt loam about 12 inches thick. The subsoil is olive gray, 
mottled, friable silt loam about 18 inches thick. The sub- 
stratum to a depth of about 60 inches is olive gray, 
mottled, friable silt loam. In some areas the substratum 
contains thin strata of sand. In some, the surface layer is 
muck. 

Included with this soil in mapping are small areas 
underlain by fina sandy loam glacial till or by sand and 
gravel within a depth of 60 inches. These areas make up 
5 to 15 percent of the unit. 
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Permeability is moderate. Surface runoff is very slow 
or ponded. Available water capacity is high. Reaction is 
neutral or mildly alkaline in the subsoil and substratum. 
The shrink-swell potential is moderate. 

Undrained areas are saturated within 1 foot of the 
surface for long periods. In undrained areas, root devel- 
opment is restricted below a depth of about 1 foot. The 
response to additions of plant nutrients in undrained 
areas is limited by the excessive wetness. The surface 
layer is very friable and can be easily tilled throughout a 
fairly wide range in moisture content. 

Most areas of this soil are farmed. A few small areas 
are still wooded. The soil has good potential for cultivat- 
ed crops, hay, and pasture and fair potential for trees. It 
has poor potential for recreational development and en- 
gineering uses. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay or pas- 
ture. Grasses and legumes are subject to winterkill from 
ponding and ice sheeting. Yields on the undrained soil 
are limited by the excessive wetness. 

Surface and subsurface drainage is needed. Obtaining 
suitable drainage outlets is a problem in many areas. 
Diversions on nearby uplands can help to prevent pond- 
ing. 

This soil is suitable for wood crops. Because the soil is 
wet, planting by hand or machine on prepared ridges is 
needed when natural regeneration is unreliable. Large 
vigorous nursery stock is essential. The heavy equipment 
needed in harvesting can be used only when the soil is 
frozen. Clear-cut ог area-selection harvest helps to 
reduce the risk of windthrow to the rest of the stand. 
Brushy vegetation competing with natural regeneration 
can be controlled through the use of suitable herbicides, 
or it can be removed mechanically. 

This soil is suited to construction of the dugout ponds 
and level ditches that provide open water areas. 

This soil is poorly suited as a septic tank absorption 
field and a building site because of the seasonal high 
water table and the flood hazard. If used as a building 
site, it should be drained and protected from flooding. 
Dwellings should be constructed without basements. 11 
local roads and streets are to function properly, suitable 
base material should be added. 

The capability subclass is Им. The woodland suitability 
subclass is 3w. 


Pa—Palms muck. This nearly level, very poorly 
drained soil is in depressional and low areas adjacent to 
drainageways and old lake basins. It is subject to fre- 
quent flooding. Areas are long and narrow or irregular in 
shape. They commonly are 80 to 200 acres but range 
from about 10 to 300 acres. 

Typically, the upper 3 inches of this Palms soil is very 
dark brown muck. The next 22 inches is black muck. The 
substratum to a depth of about 60 inches is grayish 
brown, friable silt юат that contains a few thin strata of 
sand. In some areas the substratum contains thick layers 
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of sand. In places the organic deposits are less than 16 
inches thick. 

Included with this soil in mapping are small areas of 
Adrian, Houghton, and Willette soils, which formed in 
organic material. These soils occupy landscape positions 
similar to those of the Palms soil. Adrian soils are under- 
lain by sand, and Willette soils by clay. Houghton soils 
are organic to a depth of 51 inches or more. Some areas 
of these soils adjacent to streams and lakes are covered 
with 1 to 3 feet of water most of the year. Included areas 
make up 5 to 10 percent of the unit. 

Permeability is moderately rapid in the organic material 
and moderate or moderately slow in the substratum. 
Surface runoff is very slow or ponded. Available water 
capacity is very high. Reaction ranges from medium acid 
to mildly alkaline in the organic material. 

Unless drained, the soil is saturated at or near the 
surface most of the year. In undrained areas, root devel- 
opment is restricted. The response to additions of plant 
nutrients in undrained areas is limited by the excessive 
wetness. The surface layer is very friable and can be 
easily tilled. 

Most of the acreage is in wetland vegetation such as 
marsh grass, sedges, reeds, redosier brush, and cattails. 
A few areas are drained and are used for crops and 
grass sod. The soil has good potential for sod, some 
specially crops, and some cultivated crops. It has fair 
potential for trees. It has poor potential for recreational 
development and engineering uses. 

This soil must be drained for dependable crop produc- 
tion. If drained, it is suited to corn and soybeans but is 
generally not suited to small grain and to grasses and 
legumes for hay. The flood hazard and a short growing 
season, caused by frost late in spring and early in fall, 
limit yields and restrict the types of crops that can be 
grown. Soil blowing and subsidence are hazards if the 
Soil is drained and cultivated. Winter cover crops, con- 
trolled drainage, and restricted use when the soil is wet 
help to minimize these hazards. Obtaining suitable drain- 
age outlets is a problem in many areas. Undrained areas 
are limited to marsh hay production during dry years. 
Pasture is restricted to dry periods. 

This soil is suitable for wood crops. Soil wetness and a 
high water table during the tree planting season limit 
reforestation to natural regeneration. The heavy equip- 
ment needed in harvesting can be used only when the 
soil is frozen. Clear-cut or area-selection harvest is 
needed to avoid a serious hazard of windthrow to the 
rest of the stand. Brushy species competing with natural 
regeneration can be controlled through the use of suit- 
able herbicides, or they can be removed mechanically. 

This soil is suited to construction of the dugout ponds 
and level ditches that provide shallow open water areas 
for waterfowl and muskrat production. The wetland vege- 
tation provides suitable habitat for many wildlife species. 

This soil is poorly suited as a septic tank absorption 
field and a building site because of the seasonal high 
water table and the frequent flooding. 
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The capability subclass is Им. The woodland suitability 
subclass is 3w. 


Ра--РИв, gravel. These are excavation pits from 
which sand and gravel, or in a few places glacial till, 
have been removed. They are irregular in shape and 
range from 3 to 80 acres. 

The material in the bottom and sidewalls of these pits 
ranges from sand and gravel to clay. Some of the aban- 
doned pits are filled with water. 

Included with this unit in mapping are areas of spoil, 
which is soil material pushed from the pit area before 
excavation, and piles of material that did not contain 
enough gravel or for some reason was discarded. Also 
included are stones or boulders too large to crush. 

Soil material associated with pits is typically sandy or 
loamy and is droughty. Other soil properties are highly 
variable. 

Reclaiming the areas of pits is the main management 
concern. Land shaping and addition of suitable topsoil 
are needed in most areas if they are to support a plant 
cover. 

Pits are not assigned to a capability subclass or wood- 
land suitability subclass. 


Ph—Pits, quarries. These are excavation pits from 
which limestone has been removed. They are rectangu- 
lar areas that range from 3 to 40 acres. 

The bottom and sidewalls of quarries are fractured 
limestone. Water ponds in the lower parts of some pits 
for a considerable period. 

Included with this unit in mapping are areas of spoil, 
which is soil material pushed from the quarry area before 
excavation, and piles of broken limestone. 

Soil material associated with quarries is typically loamy 
and is droughty. Other soil properties are highly variable. 

Reclaiming the quarried areas is the main manage- 
ment concern. Land shaping and addition of suitable 
topsoil are needed in most areas if they are to support a 
plant cover. 

Pits are not assigned to a capability subclass or a 
woodland suitability subclass. 


PsB—Plano silt loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on broad upland till 
plains. Areas are irregular in shape. They range from 
about 10 to several hundred acres. 

Typically, the surface layer of this Plano soil is about 
15 inches thick. The upper 12 inches is black silt loam. 
The next 3 inches is very dark grayish brown silt loam. 
The subsoil is about 40 inches thick. The upper part is 
brown and dark brown, friable silt loam and silty clay 
loam. The lower part is dark brown, friable sandy loam. 
The substratum to a depth of about 60 inches is brown, 
very friable sandy loam. In places the surface layer is 
less than 10 inches thick. In some areas it is lighter 
colored than is typical. The upper layers are fine sandy 
loam in some areas. In places this soil is wetter than is 
typical. 
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Included with this soil in mapping are areas underlain 
by limestone bedrock within a depth of 60 inches. These 
areas make up 5 to 15 percent of the unit. 

Permeability is moderate. Surface runoff is slow or 
medium. Water ponds in swales and low areas for short 
periods after excessive rainfall. Available water capacity 
is high. Reaction ranges from medium acid to neutral in 
the subsoil. Free lime occurs in the substratum. The 
shrink-swell potential is moderate in the subsoil. The 
surface layer is very friable and can be easily tilled 
throughout a fairly wide range in moisture content. 

Most areas of this soil are farmed. The soil has good 
potential for cultivated crops, hay, and pasture. It has fair 
to good potential for recreational development. It has fair 
to poor potential for most engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. If 
cultivated, it is subject to a slight or moderate erosion 
hazard. 

Conservation tillage, winter cover crops, and grassed 
waterways help to prevent excessive soil loss. Returning 
crop residue or regularly adding manure improves fertility 
and increases water infiltration. 

The use of the soil as pasture or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction and excessive runoff. Proper stocking, pasture 
rotation, and restricted use during wet periods help to 
keep the pasture and the soil in good condition. 

This soil is suited as a septic tank absorption field and 
a building site. Because of the low strength and the 
shrinking and swelling in the subsoil, dwellings should 
have foundations and footings designed to provide the 
structural support needed. Local roads and streets 
should be graded to shed water if they are to function 
properly, and suitable base material should be added. 

The capability subclass is Не. The soil is not assigned 
to a woodland suitability subclass. 


Pt—Poy silty clay loam. This nearly level, poorly 
drained soil is in slightly depressed areas in old lake 
basins and on stream terraces. It is subject to frequent 
flooding or ponding. Areas are long and narrow ог irregu- 
lar in shape. They range from about 5 to 300 acres. 

Typically, the surface layer of this Poy soil is black silty 
clay loam about 9 inches thick. The subsoil is about 25 
inches thick. The upper part is very dark gray and gray- 
ish brown, mottled, firm clay. The lower part is reddish 
brown, mottled, firm clay. The substratum to a depth of 
about 60 inches is brown fine and medium sand. In 
some areas the substratum contains layers of finer tex- 
tured material. in some areas the surface layer is silty 
clay or silt loam. In places the depth to sand is less than 
20 inches or more than 40 inches. 

Included with this soil in mapping are small areas of 
Menasha soils in landscape positions similar to those of 
the Poy soil. Menasha soils do not have sand within a 
depth of 40 inches. Also included are areas where the 
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surface layer is clay, mucky loamy fine sand, or muck. 
Included areas make up 5 to 10 percent of the unit. 

Permeability is slow or very slow in the subsoil and 
rapid in the substratum. Surface runoff is very slow or 
ponded. Available water capacity is low or moderate. 
Reaction in the subsoil ranges from slightly acid to mod- 
erately alkaline. The shrink-swell potential is high in the 
subsoil. 

Undrained areas are saturated within 1 foot of the 
surface for long periods. In undrained areas, root devel- 
opment is restricted below a depth of about 1 foot. Тһе 
response to additions of plant nutrients in undrained 
areas is limited by the excessive wetness. Tilth is poor. 

Most areas of this soil are farmland and woodland. 
Many areas have been drained. The soil has fair poten- 
tial for cultivated crops, hay, and pasture and good po- 
tential for trees. It has poor potential for recreational 
development and engineering uses. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. Legumes are subject to winterkill from ponding 
and ice sheeting. The soil is difficult to work. It is sticky 
when wet and hard when dry. Seedbeds are difficult to 
prepare. Yields are limited by excessive wetness. Sur: 
face and subsurface drainage is needed. Obtaining suit- 
able drainage outlets is a problem in some areas. Sub- 
surface drainage tile placed in the sandy substratum is 
subject to clogging. This soil must be tilled at the proper 
moisture content to prevent clodding and soil compac- 
tion. Wetness often delays tilling and harvesting. 

Timely use of conservation tillage helps to reduce soil 
compaction and clodding. Returning crop residue or the 
regular addition of manure improves tilth and increases 
water infiltration. 

If the soil is used as pasture, overgrazing should be 
avoided. Grazing when the soil is wet results in surface 
compaction. Proper stocking, pasture rotation, and ге- 
stricted use during wet periods help to keep the pasture 
and the soil in good condition. А 

This soil is suitable for wood crops. Because the soil is 
wet, planting by hand or machine on prepared ridges is 
needed when natural regeneration is unreliable. Large 
vigorous nursery stock is essential. The heavy equipment 
needed in harvesting can be used only when the soil is 
frozen. Clear-cut or area-selection harvest reduces the 
risk of windthrow to the rest of the stand. Brushy vegeta- 
tion competing with natural regeneration can be con- 
trolled through the use of suitable herbicides, or it can 
be removed mechanically. 

This soil is suited to construction of the dugout ponds 
and level ditches that provide shallow open water areas. 
Because the substratum flows if wet, sidewalls of exca- 
vations are likely to cave in. 

This soil is poorly suited as a septic tank absorption 
field because of wetness, flooding, and slow or very slow 
permeability. It is poorly suited as a building site. If used 
as a building site, it must be drained and protected from 
flooding. Because of the shrinking and swelling of the 
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subsoil, dwellings should be constructed without base- 
ments, and foundations and footings should be designed 
to provide the structural support needed. Because the 
substratum flows if wet, sidewalls of excavations are 
likely to cave in. If local roads and streets are to function 
properly, suitable base material should be added. 

The capability subclass is Им. The woodland suitability 
subclass is 2w. 


Ри--Роудап siity clay loam. This nearly level, poorly 
drained soil is in drainageways and depressional areas. It 
is subject to frequent flooding or ponding. Areas are long 
and narrow or irregular in shape. They range from about 
5 to 200 acres. 

Typically, the surface layer of this Poygan soil is black 
silty clay loam about 9 inches thick. The subsoil is about 
24 inches thick. The upper part is mostly dark gray and 
olive gray, mottled, firm silty clay. The lower part is 
reddish brown, mottled, firm silty clay. The substratum to 
a depth of about 60 inches is reddish brown, mottled, 
firm silty clay. There are some pebbles and stones 
throughout the subsoil and substratum. Іп some areas 
the surface layer is loam or silt loam. іп places it is as 
much as 30 inches thick. In places this soil is saturated 
at depths greater than is typical. 

Included with this soil in mapping are small areas of 
Navan and Wauseon soils in landscape positions similar 
to those of the Poygan soil. Navan and Wauseon soils 
have more sand and less clay in the subsoil. Also includ- 
ed are areas where the surface layer is mucky loamy 
fine sand. Included areas make up 5 to 15 percent of the 
unit. 

Permeability is slow. Surface runoff is very slow or 
ponded. Available water capacity is moderate. Reaction 
ranges from slightly acid to moderately alkaline in the 
subsoil. Free lime occurs іп the lower part of the subsoil 
and in the substratum. The shrink-swell potential is mod- 
erate. 

Undrained areas are saturated within 1 foot of the 
surface for long periods. In undrained areas root devel- 
opment is restricted below a depth of about 1 foot. The 
response to additions of plant nutrients in undrained 
areas is limited by the excessive wetness. The surface 
layer is friable and can be easily tilled throughout a fairly 
wide range in moisture content. 

Most areas of this soil are farmed. Many have been 
drained. The soil has good potential for cultivated crops, 
hay, pasture, and trees. It has poor potential for recre- 
ational development and engineering uses. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. Grasses and legumes are subject to winterkill 
from ponding and ice sheeting. Soil compaction and 
clodding are limitations, especially where the plow layer 
contains subsoil material. Іп undrained areas yields are 
limited by the excessive wetness. 

Timely conservation tillage can help overcome limita- 
tions. Returning crop residue or regularly adding manure 
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improves tilth and increases water infiltration. Surface 
and subsurface drainage is needed. Obtaining suitable 
drainage outlets is a problem in many areas. 

If the soil is used as pasture, overgrazing should be 
avoided. Grazing when the soil is wet results in surface 
compaction and poor tilth. Proper stocking, pasture rota- 
tion, and restricted use during wet periods help to keep 
the pasture and the soil in good condition. 

This soil is suitable for wood crops. Because the soil is 
wet, planting by hand or machine on prepared ridges is 
generally needed when natural regeneration is unreliable. 
Large vigorous nursery stock is essential. The heavy 
equipment needed in harvesting can be used only when 
the soil is frozen. Clear-cut or area-selection harvest 
reduces the risk of windthrow to the rest of the stand. 
Brushy species competing with natural regeneration can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is suited to construction of the dugout ponds 
and level ditches that provide open water areas. 

This soil is poorly suited as a septic tank absorption 
field because of wetness, flooding, and slow permeabil- 
ity. It is poorly suited as a building site. If it is to be used 
as a building site, it must be drained and protected from 
flooding. Because of the low strength of the soil, dwell- 
ings should be constructed without basements, and 
foundations and footings should be designed to provide 
the structural support needed. If local roads and streets 
are to function properly, suitable base material should be 
added. 

The capability subclass is Им. The woodland suitability 
subclass is 2w. 


PzB—Puchyan loamy fine sand, 2 to 6 percent 
slopes. This gently sloping, moderately well drained soil 
is on valley terraces and convex hills. Areas are irregular 
in shape. They range from about 10 to 150 acres. 

Typically, the surface layer of this Puchyan soil is dark 
brown loamy fine sand about 9 inches thick. The subsur- 
face layer is yellowish brown, very friable fine sand about 
12 inches thick. The subsoil is about 36 inches thick. 
The upper part is brown, mottled, friable fine sandy loam. 
The middle part is yellowish brown, mottled, friable loam. 
The lower part is light olive brown and dark yellowish 
brown, mottled, friable silt loam. The substratum to a 
depth of about 60 inches is olive brown, mottled, friable 
silt loam. In places the surface layer is fine sand. In 
some areas the upper sandy deposits are less than 20 
inches thick. In places the substratum is fine sandy loam. 
In some areas this soil is well drained. 

Included with this soil in mapping are small areas 
where the upper sandy deposits are more than 40 
inches thick and areas where the substratum is sand and 
gravel. Included areas make up 2 to 10 percent of the 
unit. 

Permeability is moderately rapid or rapid in the upper 
sandy material and moderate in the loamy layers. Sur- 
face runoff is slow. Available water capacity is moderate. 
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Reaction ranges from medium acid to neutral іп the 
subsoil. 

This soil is saturated for long periods at depths of 3 to 
6 feet. The surface layer is very friable and can be easily 
tilled throughout a wide range in moisture content. The 
soil is highly erodible, especially in the more sloping 
areas. It is an important source of sedimentation. The 
response to additions of plant nutrients is limited for 
most crops by the droughty upper sandy material. 

Most areas of this soil are farmed. The soil has fair 
potential for cultivated crops, hay, pasture, and trees. It 
has fair potential for recreational development. It has fair 
to poor potential for most engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Be- 
cause the upper sandy material is droughty, yields for 
most crops are limited. Yields are severely affected in 
prolonged dry periods. Cultivated areas are subject to 
soil blowing in dry periods if the soil is left bare and 
exposed. 

Conservation tillage, winter cover crops, and spring 
plowing help to prevent excessive soil loss. Returning 
crop residue or regularly adding manure improves fertil- 
ity, increases the water-holding capacity of the soil, and 
reduces the risk of soil blowing. 

The use of the soil as pasture or hayland is also 
effective in controlling soil blowing. Overgrazing, howev- 
er, results in loss of the plant cover and increases the 
risk of blowing. Proper stocking, pasture rotation, and 
timely deferment of grazing help to keep the pasture and 
the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species can 
be controlled through the use of suitable herbicides, or 
they can be removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field because of the seasonal high water table. Because 
of the low strength in the lower part of the subsoil and in 
the substratum, buildings should have foundations and 
footings designed to provide the structural support 
needed. If this soil is to be used as a site for dwellings 
with basements, it should be drained. Local roads and 
streets should be graded to shed water if they are to 
function properly, and suitable base material should be 
added. 

The capability subclass is Ille. The woodland suitability 
subclass is 3o. 


RhB—Ritchey slit loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on upland plateaus 
where relief is affected by the underlying bedrock. Rock 
outcrop is common. Areas are irregular in shape and 
range from about 5 to 40 acres. 

Typically, the surface layer of this Ritchey soil is dark 
grayish brown silt loam about 8 inches thick. The subsoil 
is about 9 inches thick. It is mostly dark brown, friable 
clay loam and sandy clay loam. Limestone bedrock is at 
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a depth of about 17 inches. In some areas the subsoil is 
redder and has a higher content of clay than is typical. In 
some areas the soil is less than 10 inches thick over 
limestone. The surface layer is loam, clay loam, or silty 
clay loam in places. 

Included with this soil in mapping are areas underlain 
by limestone bedrock at a depth of more than 20 inches. 
These areas make up 2 to 10 percent of the unit. 

Permeability is moderate. Surface runoff is slow or 
medium. Available water capacity is low. Reaction 
ranges from slightly acid to mildly alkaline in the subsoil. 
The shrink-swell potential is moderate. 

The surface layer is very friable and can be easily 
tilled throughout a fairly wide range in moisture content. 
Rock outcrop restricts tillage in places. Root develop- 
ment is restricted below a depth of about 17 inches by 
limestone bedrock. The response to additions of plant 
nutrients is limited by the shallow rooting depth and the 
low available water capacity. 

Many areas of this soil are farmed. A few are still 
wooded. Some are pasture. The underlying bedrock is a 
good source of limestone for crushing. There are a few 
quarries. This soil has fair potential for cultivated crops, 
hay, pasture, and trees. It has fair to poor potential for 
most recreational development and poor potential for 
engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Yields 
are limited by the shallow rooting depth and the low 
available water capacity. The rock outcrop and the shal- 
lowness over rock restrict tilling and harvesting in some 
areas. If cultivated, the soi! is subject to a slight or 
moderate erosion hazard. Soil compaction and poor tilth 
are limitations in eroded areas. 

Timely deferment of tilling and harvesting is. needed 
during wet periods. Conservation tillage, winter cover 
crops, and spring plowing help to prevent excessive soil 
loss. Returning crop residue or regularly adding manure 
improves tilth and increases the water-holding capacity 
of the soil. 

The use of the soil as pasture or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction, excessive runoff, and poor tilth. Proper stocking, 
pasture rotation, and restricted use during wet periods 
help to keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. Survival of planted 
trees during dry seasons can be improved by planting 
vigorous nursery stock. Clear-cut or area-selection har- 
vest reduces the risk of windthrow to the rest of the 
stand. Brushy vegetation competing with natural regen- 
eration following harvest can be controlled through the 
use of suitable herbicides, or it can be removed me- 
chanically. 

This soil is poorly suited as a septic tank absorption 
field and a building site because it is shallow over lime- 
stone. There is a possible hazard of polluting nearby 
water supplies by inadequately treated sewage effluent 
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flowing through crevices in the limestone. Foundations 
constructed on the limestone are very stable. The bed- 
rock is a limitation in making cuts and road ditches. 

The capability subclass is Ille. The woodland suitability 
subclass is 34. 


RhC2—Ritchey silt loam, 6 to 12 percent slopes, 
eroded. This sloping, well drained soil is on valley sides 
in the uplands where relief is affected by the underlying 
bedrock (fig. 3). Rock outcrop is common. Areas are 
long and narrow and range from about 5 to 30 acres. 

Typically, the surface layer of this Ritchey soil is dark 
grayish brown silt loam about 6 inches thick. The subsoil 
is dark brown, friable clay loam about 10 inches thick. 
Limestone bedrock is at a depth of about 16 inches. In 
some areas the subsoil is redder and has a higher clay 
content than is typical. In places the surface layer has a 
higher clay content than is typical, or it is loam. In some 
areas the soil is less than 10 inches deep over lime- 
stone. 

Included with this soil in mapping are small areas 
where the depth to limestone is more than 20 inches. 
These areas make up 2 to 10 percent of the unit. 
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Permeability is moderate. Surface runoff is medium. 
Available water capacity is low. Reaction ranges from 
slightly acid to mildly alkaline in the subsoil. The shrink- 
Swell potential is moderate. 

The surface layer tends to crust after heavy rain and is 
a source of sedimentation to lower areas. Rock outcrop 
and the shallowness over rock make tillage impractical in 
many areas. Roots are restricted below a depth of about 
16 inches. The response to additions of plant nutrients is 
limited by the shallow root zone and the low available 
water capacity. 

Most areas of this soil are farmland, pasture, and 
woodland. The underlying bedrock is a good source of 
limestone for crushing. This soil has poor potential for 
cultivated crops and fair potential for hay, pasture, and 
trees. К has fair to poor potential for most recreational 
development. It has poor potential for engineering uses. 

This soil is suited to grasses and legumes for hay and 
pasture but is generally not suited to cultivated crops. 
Rock outcrop and the shallowness over rock restrict 
tilling and harvesting in many areas. Crop yields аге 
limited by the shallow root zone and the low available 
water capacity. Soil compaction and poor tilth are limita- 
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Figure 3.—Sloping Ritchey soil on bedrock controlled ridges. Rock ошсгор commonly limits the use of this soil to pasture or woodland. 
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tions іп eroded areas. Cultivated areas are subject to 
further erosion. 

Timely deferment of tilling and harvesting is needed 
during wet periods. Conservation tillage, winter cover 
crops, and spring plowing help to prevent excessive soil 
loss. Returning crop residue or regularly adding manure 
improves tilth, increases the water-holding capacity of 
the soil, and reduces crusting. 

The use of the soil as pasture or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction, excessive runoff, and poor tilth. Proper stocking, 
pasture rotation, and restricted use during wet periods 
help to keep the pasture and the soil in good condition. 

This soil is suited to wood crops. Survival of planted 
trees during dry seasons can be improved by planting 
vigorous nursery stock. Clear-cut or area-selection har- 
vest reduces the risk of windthrow to the rest of the 
stand. Brushy vegetation competing with natural regen- 
eration following harvest can be controlled through the 
use of suitable herbicides, or it can be removed me- 
chanically. 

This soil is poorly suited as a septic tank absorption 
field and a building site because it is shallow over lime- 
stone bedrock. There is a possible hazard of polluting 
nearby water supplies by inadequately treated sewage 
effluent flowing through crevices in the limestone. Foun- 
dations on the limestone are very stable. The bedrock is 
a limitation in making cuts and road ditches. 

The capability subclass is IVe. The woodland suitability 
subclass is 3d. 


RhD2—Ritchey siit loam, 12 to 30 percent slopes, 
eroded. This moderately steep to steep, well drained 
soil is on valley sides and ridges of uplands where relief 
is affected by the underlying bedrock. Rock outcrop is 
common. Areas are long and narrow and range from 5 
to 30 acres. 

Typically, the surface layer of this Ritchey soil is dark 
grayish brown silt loam about 5 inches thick. The subsoil 
is dark brown, friable clay loam about 9 inches thick. 
Limestone bedrock is at a depth of about 14 inches. In 
some areas the subsoil is redder and has a higher clay 
content than is typical. In places the surface layer has a 
higher clay content than is typical, or it is loam. In some 
areas limestone is within a depth of 10 inches. In some 
areas slopes are more than 30 percent. 

Included with this soil in mapping are small areas 
where the depth to limestone is more than 20 inches. 
These areas make up 2 to 10 percent of the unit. 

Permeability is moderate. Surface runoff is rapid. Avail- 
able water capacity is low. Reaction ranges from slightly 
acid to mildly alkaline. The shrink-swell potential is mod- 
erate. 

The surface layer tends to crust after heavy rain and is 
a source of sedimentation to lower areas. Rock outcrop 
and the shallowness over rock make tillage impractical in 
many areas. Roots are restricted below a depth of about 
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14 inches. The response to additions of plant nutrients is 
limited by the shallow root zone and the low available 
water capacity. 

Most areas of this soil are farmland, pasture, and 
woodland. This soil is a good source of limestone for 
crushing. It has poor potential for cultivated crops and 
fair potential for hay, pasture, and trees. it has fair to 
poor potential for recreational development and poor po- 
tential for engineering uses. 

This soil is generally not suited to cultivated crops 
because of the steepness of slope. It is best suited to 
grasses and legumes for hay and pasture. Yields are 
limited by the shallow root zone and the low available 
water capacity. The erosion hazard is severe in cultivat- 
ed areas. The soil should be tilled only when needed for 
reseeding. Rock outcrop and the shallowness over rock 
restrict tilling and harvesting in many areas and are haz- 
ards to machinery. In tiling for reseeding grasses and 
legumes, timely conservation tillage is needed to prevent 
excessive soil loss. Seed should be planted early 
enough to establish good ground cover before the end 
of the growing season. 

If this soil is used for pasture, overgrazing should be 
avoided. Grazing when the soil is wet causes surface 
compaction, excessive runoff, and poor tilth. Proper 
stocking, pasture rotation, and restricted use during wet 
periods help to keep the pasture and the soil in good 
condition. 

This soil is suitable for wood crops. Planting trees on 
the contour and selecting the best location for skid roads 
during harvest help in erosion control and improve traffi- 
cability of equipment. Mortality of planted trees can be 
reduced by care in planting and by selecting vigorous 
nursery stock. Clear-cut or area-selection harvest re- 
duces the risk of windthrow to the rest of the stand. 
Brushy species competing with natural regeneration fol- 
lowing harvest can be controlled through the use of 
suitable herbicides, or they can be removed mechanical- 
ly. 
This soil is poorly suited as a septic tank absorption 
field and a building site because of the shallowness over 
limestone and the steepness of slope. Excavation of the 
limestone needed in preparing suitable building sites is 
difficult and expensive. Development should be restricted 
to the less sloping areas. 

The capability subclass is Vle. The woodland suitability 
subclass is 3d. 


ScB--St. Charles slit loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on the lower 
upland hillsides and on high valley terraces. Areas are 
long or irregular in shape. They range from about 10 to 
300 acres. 

Typically, the surface layer of this St. Charles soil is 
dark grayish brown silt loam about 9 inches thick. The 
subsurface layer is brown silt loam about 3 inches thick. 
The subsoil is about 44 inches thick. The upper part is 
mostly dark yellowish brown, friable silt loam and silty 


WINNEBAGO COUNTY, WISCONSIN 


clay loam. The lower part is dark brown, friable sandy 
clay loam and very friable sandy loam. The substratum 
to a depth of about 60 inches is brown fine sandy loam. 
In places this soil is saturated within a depth of 5 feet. 

Included with this soil in mapping are small areas 
where the substratum is sand and gravel or is reddish 
clayey deposits. Also included are areas where lime- 
stone bedrock is within a depth of 60 inches. Included 
areas make up 5 to 15 percent of the unit. 

Permeability is moderate. Surface runoff is slow or 
medium. Water ponds in swales and in low areas for 
short periods after excessive rainfall. Available water ca- 
pacity is high. Reaction ranges from slightly acid to 
strongly acid in the upper silty material in the subsoil and 
is slightly acid or neutral in the lower part. The shrink- 
swell potential is moderate in the subsoil. Free lime 
occurs in the substratum. The surface layer is very fri- 
able and can be easily tilled throughout a fairly wide 
range in moisture content. 

Most areas of this soil are farmed. A few small areas 
are still wooded. The soil has good potential for recre- 
ational development. It has fair to poor potential for most 
engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. The 
erosion hazard is slight in cultivated areas. 

Conservation tillage, winter cover crops, and grassed 
waterways help to prevent excessive soil loss. Returning 
crop residue or regularly adding manure improves fertility 
and increases water infiltration. 

The use of the soil as pasture or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, causes surface compac- 
tion and excessive runoff. Proper stocking, pasture rota- 
tion, and restricted use during wet periods help to keep 
the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species 
competing with natural regeneration can be controlled 
through the use of suitable herbicides, or they can be 
removed mechanically. 

This soil is suited as a septic tank absorption field. 
Dwellings should have foundations and footings de- 
signed to provide the structural support needed. Local 
roads and streets should be graded to shed water if they 
are to function properly, and the subsoil should be 
strengthened or replaced with suitable base material. 

The capability subclass is lle. The woodland suitability 
subclass is 20. 


ТиВ—Тиз п fine sand, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on convex hills and 
lower side slopes. Areas are irregular in shape. They 
range from about 5 to 80 acres. 

Typically, the surface layer of this Tustin soil is dark 
brown fine sand about 8 inches thick. The subsoil is 
about 38 inches thick. The upper 18 inches is dark 
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yellowish brown, very friable fine sand. The middle part 
is dark brown, friable sandy clay loam. The lower part is 
reddish brown, firm clay. The substratum to a depth of 
about 60 inches is reddish brown, firm clay loam. In 
some places the surface layer is loamy fine sand. In 
places the upper sandy deposits are less than 18 inches 
or more than 40 inches thick. 

Included with this soil in mapping are small areas of 
Nebago soils, which are seasonally saturated at depths 
of about 1 to 3 feet. In places in the northern part of the 
county, the lower part of the subsoil is loam or clay loam 
that is underlain by sand and gravel outwash at depths 
of 40 to 60 inches. Included areas make up 5 to 15 
percent of the unit. 

Permeability is rapid in the upper sandy deposits and 
slow in the substratum. Surface runoff is very slow. Avail- 
able water capacity is moderate. Reaction ranges from 
strongly acid to neutral in the upper sandy deposits and 
from medium acid to mildly alkaline in the lower part. 
The shrink-swell potential is moderate in the lower part 
of the subsoil and in the substratum. Free lime occurs in 
the substratum. For most crops the response to addi- 
tions of plant nutrients is limited by the low available 
water capacity in the upper sandy deposits. The surface 
layer is very friable and can be easily tilled throughout a 
wide range in moisture content. 

Most areas of this soil are farmed. A few small areas 
are still wooded. The soil has fair potential for cultivated 
crops, hay, pasture, and trees. It has poor potential for 
recreational development. It has fair to poor potential for 
engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Be- 
cause the upper sandy deposits are droughty, yields for 
most crops are low. Yields are severely affected in pro- 
longed dry periods. Cultivated areas are subject to soil 
blowing in dry periods if the soil is left bare and exposed. 

Conservation tillage, winter cover crops, and spring 
plowing help to prevent excessive soil loss. Returning 
crop residue or regularly adding manure improves fertil- 
ity, increases the water-holding capacity of the soil, and 
reduces soil blowing. 

The use of the soil as pasture or hayland is also 
effective in controlling erosion. Overgrazing, however, re- 
sults in loss of the plant cover and in soil blowing. 
Proper stocking, pasture rotation, and timely deferment 
of grazing help to keep the pasture and the soil in good 
condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species 
competing with natural regeneration can be controlled 
through the use of suitable herbicides, or they can be 
removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field because of slow permeability in the lower part of 
the subsoil and in the substratum. It is also poorly suited 
as a building site. Because of low strength in the lower 


52 


рай of the subsoil and in the substratum, buildings 
should have foundations and footings designed to pro- 
vide the structural support needed. 

The capability subclass is llle. The woodland suitability 
subclass is 3o. 


UoA—Udorthents, 0 to 3 percent slopes. These 
nearly level to gently sloping, moderately well drained to 
somewhat poorly drained soils are adjacent to major 
drainageways and lakes. They are also in low areas 
within or adjacent to urban centers. They are subject to 
occasional flooding or ponding. Areas are long and 
narrow or irregular in shape. They range from about 5 to 
several hundred acres. 

These Udorthents consist of 1 to 4 feet of fill material 
over poorly drained and very poorly drained soils. The fill 
material commonly is clay, silty clay, silty clay loam, and 
clay loam. Й contains some pebbles and stones. The 
buried soil is mineral or organic, including soils, such as 
Menasha, Kingsville, and Houghton. Much of the fill ma- 
terial is deposited in former areas of the ponded 
Houghton soils. In places, these soils are wetter than 
described. 

Included with these soils in mapping are small areas of 
Neenah soils that are not covered with fill material; areas 
where the fill material is sand or is mostly nonsoil materi- 
al, such as concrete, cinders, or trash; small areas of 
spoilbank deposits adjacent to ditches and canals; and 
some small manmade islands of rock piles or soil materi- 
al. Included areas make up 5 to 15 percent of the unit. 

Permeability is moderately slow or slow. Surface runoff 
is slow. Available water capacity is moderate. The shrink- 
swell potential is moderate. These soils are saturated for 
long periods at depths of 1 to 5 feet and commonly at a 
depth of 1 to 3 feet. 

Most areas of these soils are used for homesites, 
lawns, home gardens, and shrubs and trees. Many areas 
are paved with concrete, asphalt, or gravel. 

These soils are generally poorly suited as a septic 
tank absorption field because of the seasonal high water 
table and the moderately slow or slow permeability. Sani- 
tary facilities should be connected to commercial sewers 
and treatment facilities if they are available. These soils 
are poorly suited as a building site because of wetness. 
Dwellings should be constructed without basements. Be- 
cause of the low strength and the shrinking and swelling 
of the soil, foundations and footings should be designed 
to provide the structural support needed. These soils 
lack sufficient strength and stability to support vehicular 
traffic. The base material should be strengthened or re- 
placed. 

Udorthents are not assigned to a capability subclass 
or a woodland suitability subclass. 


Ме--Маивеоп silt loam. This nearly level, poorly 
drained soil is in drainageways and swales in the up- 
lands. № is subject to frequent flooding. Areas are long 
and narrow or irregular in shape. They range from about 
5 to 80 acres. 


SOIL SURVEY 


Typically, the surface layer of this Wauseon soil is 
black silt loam about 13 inches thick. The subsoil is 
about 22 inches thick. The upper part is olive gray and 
grayish brown, mottled, very friable silt loam. The middle 
part is olive gray, mottled, very friable fine sandy loam. 
The lower part is light olive gray, mottled, very friable 
very fine sandy loam. The substratum to a depth of 
about 60 inches is reddish brown, mottled, firm silty clay 
loam. In places the surface layer is very fine sandy loam 
or loam. In places the subsoil is less than 20 inches 
thick. 

Included with this soil in mapping are small areas of 
Keowns soils, which do not have the finer textured mate- 
rial within a depth of 40 inches. Also included are areas 
where the subsoil dominantly is fine sand or loamy fine 
sand and in some areas has a thin layer of gravel. 
Included areas make up 5 to 15 percent of the unit. 

Permeability is moderate in the subsoil and slow or 
moderately slow in the substratum. Surface runoff is very 
slow or ponded. Available water capacity is moderate or 
high. Reaction is neutral or mildly alkaline in the subsoil. 
The shrink-swell potential is moderate in the substratum. 
Free lime occurs in the lower part of the subsoil and in 
the substratum. 

Undrained areas are saturated within 1 foot of the 
surface for long periods. In undrained areas root devel- 
opment is restricted below a depth of about 1 foot. The 
response to additions of plant nutrients in undrained. 
areas is limited by the excessive wetness. The surface 
layer is very friable and can be easily tilled throughout a 
fairly wide range in moisture content. 

Most areas of this soil are cropland, pasture, and 
woodland. The soil has good potential for cultivated 
crops, hay, and pasture. It has fair potential for trees. It 
has poor potential for recreational development and en- 
gineering uses. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. Grasses and legumes are subject to winterkill 
from ponding and ice sheeting. Yields on the undrained 
soil are limited by the excessive wetness. Surface ànd 
subsurface drainage is needed. Obtaining suitable drain- 
age outlets is a problem in many areas. Subsurface 
drainage tile is subject to clogging. 

This soil is suitable for wood crops. Because the soil is 
wet, planting by hand or by machine on prepared ridges 
is generally needed when natural regeneration is unreli- 
able. Large vigorous nursery stock is essential. The 
heavy equipment needed in harvesting can be used only 
when the soil is frozen. Clear-cut or area-selection har- 
vest reduces the risk of windthrow to the rest of the 
stand. Brushy vegetation competing with natural regen- 
eration can be controlled through the use of suitable 
herbicides, or it can be removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field because of wetness, flooding, and slow or moder- 
ately slow permeability. It is poorly suited as a building 
Site. If it is to be used as a building site, it should be 


WINNEBAGO COUNTY, WISCONSIN 


drained and protected from flooding. Because of the low 
strength in the substratum, dwellings should be con- 
structed without basements, and foundations and foot- 
ings should be designed to provide the structural support 
needed. If local roads and streets are to function proper- 
ly, suitable base material should be added. 

The capability subclass is lllw. The woodland suitability 
subclass is 3w. 


WfB-—Whalan loamy fine sand, 2 to 8 percent 
slopes. This gently sloping to sloping, well drained soil is 
on hills and upland plateaus where relief is affected by 
the underlying bedrock. Areas are long and narrow or 
irregular in shape. They range from about 10 to 40 
acres. 

Typically, the surface layer of this Whalan soil is dark 
brown loamy fine sand about 7 inches thick. The subsoil 
is about 25 inches thick. The upper 7 inches is brown, 
very friable loamy fine sand. The middle part is brown, 
friable sandy clay loam. The lower-part is reddish brown, 
firm clay loam. Limestone bedrock is at a depth of about 
32 inches. In some areas the subsoil is clay or silty clay. 
Іп places the sandy surface deposits are more than 20 
inches. In some areas slopes are greater than 8 percent. 

Included with this soil in mapping are small areas of 
Hortonville soils in landscape positions similar to those 
of the Whalan soil. Hortonville soils do not have lime- 
stone within a depth of 60 inches. These areas make up 
5 to 15 percent of the unit. 

Permeability is moderate. Surface runoff is slow. Avail- 
able water capacity is low or moderate. Reaction ranges 
from medium acid to mildly alkaline in the subsoil. The 
shrink-swell potential is moderate. Roots are restricted 
below a depth of about 32 inches by the limestone 
bedrock. For some crops the response to additions of 
plant nutrients is limited by the low available water ca- 
pacity in the sandy surface deposits. The surface layer is 
very friable and can be easily tilled throughout a wide 
range in moisture content. 

Most areas of this soil are farmed. A few are still 
wooded. The underlying bedrock is а good source of 
limestone for crushing. This soil has fair potential for 
cultivated crops, hay, and pasture. It has good potential 
for trees. № has fair potential for recreational develop- 
ment and fair to poor potential for most engineering 
uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Yields 
are limited by the low available water capacity of the 
sandy deposits and the shallow root zone. Cultivated 
areas are subject to soil blowing in dry periods if the soil 
is left bare and exposed. 

Conservation tillage, winter cover crops, and spring 
plowing help to prevent excessive soil loss. Returning 
crop residue or regularly adding manure improves fertil- 
ity, increases the water-holding capacity of the surface 
‘layer, and reduces soil blowing. 

The use of the soil as pasture or hayland is also 
effective in controlling erosion. Overgrazing, however, 
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will resuit in loss of the plant cover and in soil blowing. 
Proper stocking, pasture rotation, and timely deferment 
of grazing help to keep the pasture and the soil in good 
condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species 
competing with natural regeneration can be controlled 
through the use of suitable herbicides, or they can be 
removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field and a site for dwellings with basements because of 
the shallowness over limestone bedrock. There is a pos- 
sible hazard of polluting nearby water supplies by inad- 
equately treated sewage effluent flowing through crev- 
ices in the limestone. Because of the low strength and 
the shrinking and swelling in the subsoil, dwellings 
should have foundations and footings designed to pro- 
vide the structural support needed. Foundations on the 
limestone are stable. № local roads and streets are to 
function properly, suitable base material should be 
added. The bedrock is a limitation in making cuts and 
road ditches. 

The capability subclass is lle. The woodland suitability 
subclass is 20. 


WhB—Whalan silt loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on hills and upland 
plateaus where relief is affected by the underlying bed- 
rock. Areas are irregular in shape. They range from 
about 5 to 120 acres. 

Typically, the surface layer of this Whalan soil is dark 
grayish brown silt loam about 9 inches thick. The subsoil 
is about 26 inches thick. The upper part is dark brown, 
friable clay loam. The lower part is reddish brown, firm 
clay loam. Limestone bedrock is at a depth of about 35 
inches. Some areas have a thin layer of gravelly fine 
sandy loam till between the subsoil and the underlying 
limestone. In places the surface layer has a higher clay 
content than is typical, or it is loam. In places the subsoil 
has a higher clay content than is typical. 

Included with this soil in mapping are small areas of 
Hortonville, Kewaunee, and Ritchey soils in landscape 
positions similar to those of the Whalan soil. Hortonville 
and Kewaunee soils do not have limestone within a 
depth of 60 inches. Ritchey soils have limestone within a 
depth of 20 inches. These areas make up 5 to 15 per- 
cent of the unit. 

Permeability is moderate. Surface runoff is slow or 
medium. Water ponds in swales and in low areas for 
short periods after excessive rainfall. Available water ca- 
pacity is low or moderate. Reaction ranges from medium 
acid to mildly alkaline in the subsoil. The shrink-swell 
potential is moderate. Tillage is restricted in places by 
the rock outcrop. Roots are restricted below a depth of 
about 35 inches. The surface layer is friable and can be 
easily tilled throughout a fairly wide range in moisture 
content, but it tends to crust after rainfall and dry into 
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hard clods, especially in eroded areas where the plowed 
layer contains subsoil material. 

Most areas of this soil are farmed. А few small areas 
are still wooded. The underlying bedrock is a good 
source of limestone for crushing. There are a few quar- 
ries. The soil has good potential for cultivated crops, 
hay, pasture, and trees. It has fair to good potential for 
recreational development and fair to poor potential for 
most engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Yields 
are limited by the shallow root zone and the low availa- 
ble water capacity. Rock outcrop restricts tilling and har- 
vesting in places. Soil compaction and poor tilth are 
limitations in eroded areas. Deferment of tilling and har- 
vesting is needed during wet periods. The erosion 
hazard is slight to moderate in cultivated areas. 

Conservation tillage, winter cover crops, spring plow- 
ing, diversions, and grassed waterways help to prevent 
excessive soil loss. Returning crop residue or regularly 
adding manure improves tilth, reduces crusting, and in- 
creases water infiltration. 

The use of the soil as pasture or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction, excessive runoff, and poor tilth. Proper stocking, 
pasture rotation, and restricted use during wet periods 
help to keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species 
competing with natural regeneration can be controlled 
through the use of suitable herbicides, or they can be 
removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field and a site for dwellings with basements because it 
is shallow over limestone bedrock. There is a possible 
hazard of polluting nearby water supplies by inadequate- 
ly treated sewage effluent flowing through crevices in the 
limestone. Because of the low strength and the shrinking 
and swelling of the subsoil, dwellings should have foun- 
dations and footings designed to provide the structural 
support needed. Foundations on the limestone are very 
stable. If local roads and streets are to function properly, 
suitable base material should be added. The bedrock is 
a limitation in making cuts and road ditches. 

The capability subclass is Не. The woodland suitability 
subclass is 20. 


WhC2—Whalan silt loam, 6 to 12 percent slopes, 
eroded. This sloping, well drained soil is on valley sides 
in uplands where relief is affected by the underlying 
bedrock. Rock outcrop is common. Areas are long and 
narrow or broad. They commonly are about 3 to 30 
acres. 

Typically, the surface layer of this Whalan soil is dark 
grayish brown silt loam about 7 inches thick. The subsoil 
is about 22 inches thick. The upper part is dark brown, 


SOIL SURVEY 


friable siity clay loam. The lower part is reddish brown, 
firm clay loam. Limestone bedrock is at a depth of about 
29 inches. In places the surface layer has a higher clay 
content than is typical, or it is loam. In places the subsoil 
has a higher clay content than is typical. 

Included with this soil in mapping are small areas of 
Hortonville, Kewaunee, and Ritchey soils in landscape 
positions similar to those of the Whalan soil. Hortonville 
and Kewaunee soils do not have limestone within a 
depth of 60 inches. Ritchey soils have limestone within a 
depth of 20 inches. These areas make up 5 to 15 per- 
cent of the unit. 

Permeability is moderate. Surface runoff is medium. 
Available water capacity is low or moderate. Reaction 
ranges from medium acid to mildly alkaline in the subsoil. 
The shrink-swell potential is moderate. The surface layer 
tends to crust after heavy rain and is a source of sedi- 
mentation to lower areas. ТИП is poor in eroded areas. 
Tillage is restricted in places by the rock outcrop. Roots 
are restricted below a depth of about 29 inches by the 
limestone bedrock. 

Most areas of this soil are farmland and woodland. 
The underlying bedrock is a good source of limestone 
for crushing. There are a few quarries. This soil has fair 
potential for cultivated crops, hay, and pasture and good 
potential for trees. It has fair to good potential for most 
recreational development and fair to poor potential for 
engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Yields’ 
are limited by the shallow root zone and the low availa- 
ble water capacity. Rock outcrop restricts tilling and har- 
vesting in places. Soil compaction апа poor tilth are 
limitations in eroded areas. Timely deferment of tilling 
and harvesting is needed. Soil used for cultivated crops 
is subject to further erosion. 

Conservation tillage, winter cover crops, spring plow- 
ing, and grassed waterways help to prevent excessive 
soil loss. In a few areas slopes are long enough and 
smooth enough to be farmed on the contour. Returning 
crop residue or regularly adding manure improves tilth, 
reduces crusting, and increases water infiltration. 

The use of the soil as pasture or hayland is also 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, results in surface com- 
paction, excessive runoff, and poor tilth. Proper stocking, 
pasture rotation, and restricted use during wet periods 
help to keep the pasture and the soil in good condition. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species 
competing with natural regeneration can be controlled 
through the use of suitable herbicides, or they can be 
removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field and a site for dwellings with basements because it 
is shallow over limestone. There is а possible hazard of 
polluting nearby water supplies by inadequately treated 
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sewage effluent flowing through crevices in the lime- 
stone. Because of the low strength and the shrinking 
and swelling in the subsoil, dwellings should have foun- 
dations and footings designed to provide the structural 
support needed. The excavation and leveling of the soil 
needed in preparing suitable building sites exposes the 
limestone bedrock. Foundations on the limestone are 
very stable. If local roads and streets are to function 
properly, suitable base material should be added. The 
bedrock is a limitation in making cuts and road ditches. 

The capability subclass is Ille. The woodland suitability 
subclass is 20. 


Wm—Willette muck. This nearly level, very poorly 
drained soil is in old lake basins and in low areas adja- 
cent to drainageways and lakes. It is subject to frequent 
flooding. Areas are long and narrow or irregular in shape. 
They range from about 10 to over 1,500 acres. 

Typically, the organic material in this Willette soil is 
black muck about 26 inches thick. The substratum to a 
depth of about 60 inches is very dark gray and gray silty 
clay over reddish brown, firm clay. In some areas the 
clay substratum contains thin strata of sandy or loamy 
materials. In places the organic material is less than 16 
inches thick. 

included with this soil in mapping are small areas of 
Adrian, Houghton, and Palms soils in landscape posi- 
tions similar to those of the Willette soil. Houghton soils 
are organic to a depth of more than 51 inches. Adrian 
soils are underlain by sandy material. Palms soils are 
underlain by loamy material. Some areas of these soils 
adjacent to streams and lakes are covered with 1 to 3 
feet of water most of the year. Included areas make up 5 
to 15 percent of the unit. 

Permeability is moderately rapid in the organic material 
and slow in the substratum. Surface runoff is very slow 
or ponded. Available water capacity is very high. Reac- 
tion ranges from medium acid to mildly alkaline in the 
organic material. 

Unless drained, this soil is saturated at or near the 
surface most of the year. In undrained areas, root devel- 
opment is restricted. The response to additions of plant 
nutrients in undrained areas is limited by the excessive 
wetness. If dry, the surface layer is very friable and can 
be easily tilled. 

Most of the acreage is woodland or is in wetland 
vegetation, such as marsh grasses, sedges, reeds, redo- 
sier brush, and cattails. A few areas are drained and are 
used for crops and grass sod. The soil has good poten- 
tial for sod, some specialty crops, and some cultivated 
crops. It has fair potential for trees. It has poor potential 
for recreational development and engineering uses. 

This soil must be drained for dependable crop produc- 
tion. If drained, it is suited to corn and soybeans. Gener- 
ally it is not suited to small grain and to grasses and 
legumes for hay. The flood hazard and a short growing 
season, caused by frost late in spring and early in fall, 
limit yields and restrict the types of crops that can be 
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grown. Soil blowing and subsidence are hazards if the 
Soil is drained and cultivated. Winter cover crops, con- 
trolled drainage, and restricted use when the soil is wet 
can help to minimize these hazards. Obtaining suitable 
drainage outlets is a problem in many areas. Undrained 
areas are limited to marsh hay production during dry 
years. The use of this soil as pasture is restricted to dry 
periods. 

This soil is suitable for wood crops. Soil wetness and a 
high water table during the tree planting season limit 
reforestation to natural regeneration. The heavy equip- 
ment needed in harvesting can be used only when the 
soil is frozen. Clear-cut or area-selection harvest is 
needed to avoid a serious hazard of windthrow to the 
rest of the stand. Brushy species competing with natural 
regeneration can be controlled through the use of suit- 
able herbicides or they can be removed mechanically. 

This soil is suited to construction of the dugout ponds 
and level ditches that provide shallow open water areas 
for waterfowl and muskrat production. The wetland vege- 
tation provides suitable habitat for many wildlife species. 

This soil is poorly suited as a septic tank absorption 
field and building site because of the seasonal high 
water table and the frequent flooding. 

The capability subclass is lllw. The woodland suitability 
subclass is 3w. i 


М/пВ--Міппесоппе silty clay loam, 1 to 4 percent 
slopes. This nearly level to gently sloping, moderately 
well drained soil is in lake basins and on broad stream 
terraces. Areas are long and broad or irregular in shape. 
They commonly are 40 to 80 acres but range from about 
10 to several hundred acres. 

Typically, the surface layer of this Winneconne soil is 
very dark brown silty clay loam about 7 inches thick. The 
subsoil is reddish brown, firm clay about 15 inches thick. 
The lower part is mottled. The substratum to a depth of 
about 60 inches is reddish brown, mottled, firm clay. In 
some areas the substratum contains thin strata of sand. 
In some areas adjacent to till uplands, the subsoil is 
underlain by glacial till containing some pebbles and 
stones and less clay than is typical. In places this soil is 
wetter than is typical. In some areas the surface layer is 
silt loam or silty clay. 

Included with this soil in mapping are small areas 
underlain by sand or stratified silt and sand within depths 
of 60 inches. In some areas the surface layer is loamy 
fine sand or clay. Included areas make up 2 to 10 per- 
cent of the unit. 

Permeability is slow or very slow. Surface runoff is 
slow or medium. Water ponds in swales and in low areas 


` after excessive rainfall. Available water capacity із mod- 


erate. Reaction commonly is neutral or mildly alkaline in 
the subsoil. In places the upper part of the soil is 
medium acid or slightly acid. The shrink-swell potential is 
high. Free lime occurs in the lower part of the subsoil 
and in the substratum. 

This soil is saturated for long periods at depths of 3 to 
5 feet. Tilth is poor. For many crops roots are restricted 
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by the platy structure іп the substratum below а depth of 
about 22 inches. 

Most areas of this soil are farmed. A few areas are still 
wooded. The soil has good potential for cultivated crops, 
hay, pasture, and trees. It has fair to poor potential for 
recreational development and poor potential for most 
engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Le- 
gumes are subject to winterkill from ponding and ice 
sheeting. The soil is difficult to work. It is sticky when 
wet and hard when dry. Seedbeds are difficult to pre- 
pare. The soil must be tilled at the proper moisture 
content to prevent clodding and soil compaction. Wet- 
ness often delays tilling and harvesting. 

Surface or subsurface drainage is needed in many 
areas. Timely conservation tillage helps to reduce soil 
compaction and clodding. Returning crop residue or reg- 
ularly adding manure improves tilth and increases water 
infiltration. 

If the soil is used as pasture, overgrazing should be 
avoided. Grazing when the soil is wet compacts the 
surface. Proper stocking, pasture rotation, and restricted 
use during wet periods help to keep the pasture and the 
soil in good condition. 

This soil is suitable for wood crops. Seedling survival 
can be improved by planting vigorous nursery stock. 
Brushy vegetation competing with natural regeneration 
following harvest can be controlled through the use of 
suitable herbicides, or it can be removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field because of the seasonal high water table and the 
slow permeability. It is also poorly suited as a building 
site. If used as a site for dwellings with basements, it 
should be drained. Because of the low strength and the 
shrinking and swelling of the soil, toundations and foot- 
ings should be designed to provide the structural support 
needed. Local roads and streets should be graded to 
shed water if they are to function properly, and suitable 
base materials should be added. | 

The capability subclass is Пе. The woodland suitability 
subclass is 2c. 


YaA—Yahara silt loam, 0 to 3 percent slopes. This 
nearly level to gently sloping, somewhat poorly drained 
Soil is on old lake terraces and valley terraces and in 
upland drainageways. It is subject to occasional flooding 
or ponding from adjacent higher areas. Areas are long 
and narrow or irregular in shape. They range from about 
5 to 60 acres. 

Typically, the surface layer of this Yahara soil is very 
dark gray silt loam about 10 inches thick. The subsoil is 
about 14 inches thick. The upper part is yellowish brown 
and light brownish gray, mottled, very friable silt loam. 
The lower part is grayish brown, mottled, friable silt loam. 
The substratum to a depth of about 60 inches is strong 
brown, mottled, stratified very fine sand and very fine 
sandy loam. In some areas the surface layer is loam or 
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very tine sandy loam. In some areas the substratum is 
mostiy sand, loamy sand, or silt loam. In some areas the 
soil contains thin strata of clay. In places this soil is 
poorly drained. 

Included with this soil in mapping are small areas of 
Korobago soils in landscape positions similar to those of 
the Yahara soil. They have glacial till at a depth of 20 to 
40 inches. These areas make up 2 to 10 percent of the 
unit. 

Permeability is moderate. Surface runoff is slow. Avaii- 
able water capacity is high. Reaction is neutral or mildly 
alkaline in the subsoil. Free lime occurs in the lower part 
of the subsoil and in the substratum. 

Undrained areas are saturated for long periods at 
depths of 1 to 3 feet. The response to additions of plant 
nutrients in undrained areas is limited by the excessive 
wetness. The surface layer is very friable and can be 
easily tilled throughout a fairly wide range in moisture 
content. 

Most areas of this soil are farmed. A few are still 
wooded. The soil has good potential for cultivated crops, 
hay, pasture, and trees. It has fair to poor potential for 
recreational development and poor potential for engi- 
neering uses. 

If drained, this soil is suited to corn, soybeans, and 
small grain and to grasses and legumes for hay and 
pasture. Grasses and legumes are subject to winterkill 
from ponding and ice sheeting. Yields on the undrained 
soil are limited by the excessive wetness. Surface and 
subsurface drainage is needed. Subsurface drainage tile 
is subject to clogging. 

This soil is suitable for wood crops. The only soil- 
related management problem is the competition from 
brushy vegetation following harvest. Brushy species 
competing with natural regeneration can be controlled 
through the use of suitable herbicides or they сап be 
removed mechanically. 

This soil is poorly suited as a septic tank absorption 
field and a building site because of the seasonal high 
water table and the flood hazard. if used as a building 
Site, it should be drained and protected from flooding. 
Dwellings should be constructed without basements. 
Local roads and streets are subject to failure as a result 
of high frost action. Roads should be graded to shed 
water if they are to function properly, and suitable base 
material should be added. 

The capability subclass is Ilw. The woodland suitability 
subclass is 20. 


ZtA—Zittau silty clay loam, 0 to 3 percent slopes. 
This nearly level to gently sloping, somewhat poorly 
drained soil is in lake basins and on stream terraces. It is 
subject to occasional flooding or ponding from adjacent 
higher areas. Areas are long and narrow or irregular in 
shape. They range from about 5 to 300 acres. 

Typically, the surface layer of this Zittau soil is very 
dark gray silty clay loam about 7 inches thick. The sub- 
surface layer is brown clay about 2 inches thick. The 
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subsoil is reddish brown, mottled, firm clay about 24 
inches thick. The substratum to a depth of about 60 
inches is brown, mottled, fine and medium sand. In some 
areas the sandy substratum contains thin layers of finer 
textured material. In some areas the surface layer is silt 
loam or silty clay. In places this soil is poorly drained. 

Included with this soil in mapping are small areas of 
the moderately well drained Borth soils, which are better 
drained and are in slightly higher landscape positions 
than those of the Zittau soil. Also included are areas 
where the surface layer is loamy fine sand or clay. In 
places the depth to sand is less than 20 inches. In other 
places it is more than 40 inches. Included areas make 
up 5 to 15 percent of the unit. 

Permeability is slow in the subsoil and rapid in the 
substratum. Surface runoff is slow. Available water ca- 
pacity is low or moderate. Reaction ranges from slightly 
acid to moderately alkaline in the subsoil. The shrink- 
swell potential is high in the subsoil. 

Undrained areas are saturated for long periods at 
depths of 1 to 3 feet. The response to additions of plant 
nutrients in undrained areas is limited by the excessive 
wetness. Tilth is poor. 

Most areas of this soil are farmed. A few are still 
wooded. The soil has fair potential for cultivated crops, 
hay, and pasture and good potential for trees. It has fair 
potential for recreational development and poor potential 
for engineering uses. 

This soil is suited to corn, soybeans, and small grain 
and to grasses and legumes for hay and pasture. Le- 
gumes are subject to winterkill from ponding and ice 
sheeting. The soil is difficult to work. It is sticky when 
wet and hard when dry. Seedbeds are difficult to pre- 
pare. The soil must be tilled at the proper moisture 
content to prevent clodding and soil compaction. Wet- 
ness often delays tilling and harvesting. Yields on the 
undrained soil are limited by the excessive wetness. 

Timely conservation tillage reduces the hazard of soil 
compaction and clodding. Returning crop residue or reg- 
ularly adding manure improves tilth and increases water 
infiltration. Surface and subsurface drainage is needed. 
Subsurface drainage tile in the sandy substratum is sub- 
ject to clogging. 

If the soil is used as pasture, overgrazing should be 
avoided. Grazing when the soil is wet compacts the 
surface layer. Proper stocking, pasture rotation, and re- 
stricted use during wet periods help to keep the pasture 
and the soil in good condition. 

This soil is suitable for wood crops. Seedling survival 
can be improved by planting vigorous nursery stock. 
Brushy vegetation competing with natural regeneration 
following harvest can be controlled through the use of 
suitable herbicides, or it can be removed mechanically. 

This soil is suited to construction of the dugout ponds 
and ditches that provide shallow open water areas. Be- 
cause the substratum flows if wet, sidewalls of excava- 
tions are likely to cave in. 

This soil is poorly suited as a septic tank absorption 
field because of wetness, flooding, and slow permeabil- 
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ity. Its potential can be increased by building a filtering 
mound of suitable material. This soil is poorly suited as a 
building site. If used as a building site, it should be 
drained and protected from flooding. Because of the 
shrinking and swelling in the subsoil, dwellings should be 
constructed without basements, and foundations and 
footings should be designed to provide the structural 
support needed. Because the substratum flows if wet, 
sidewalls of excavations are likely to cave in. Local 
roads and streets should be graded to shed water if they 
are to function properly, and suitable base material 
should be added. 

The capability subclass is Им. The woodland suitability 
subclass is 3c. 


Use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used іо adjust land 
uses to the limitations and potentials of natural re- 
sources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, conservation- 
ists, engineers, and others collect extensive field data 
about the nature and behavior characteristics of the 
soils. They collect data on erosion, droughtiness, flood- 
ing, and other factors that affect various soil uses and 
management. Field experience and collected data on 
Soil properties and performance are used as a basis in 
predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, high- 
ways and other transportation systems, and parks and 
other recreation facilities; and for wildlife habitat. It can 
be used to identify the potentials and limitations of each 
soil for specific land uses and to help prevent construc- 
tion failures caused by unfavorable soil properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, play- 
grounds, lawns, and trees and shrubs. 


Crops and pasture 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
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best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil Conserva- 
tion Service is explained; and the estimated yields of the 
main crops and hay and pasture plants are listed for 
each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Soil maps for 
detailed planning." Specific information can be obtained 
from the local office of the Soil Conservation Service or 
the Cooperative Extension Service. 

More than 211,000 acres in the survey area was used 
for crops and pasture in 1967, according to the conser- 
vation needs inventory (70). About 13,000 acres of this 
total was permanent pasture. In 1974, according to the 
Wisconsin Statistical Reporting Service (72), 36,000 
acres of corn was grown for grain; 18,100 acres of corn 
silage; 42,000 acres of alfalfa hay; 4,000 acres of other 
hay; 23,400 acres of oats; 7,200 acres of soybeans; 300 
acres of barley; 3,450 acres of wheat; 50 acres of pota- 
toes; 4,000 acres of peas; and 3,550 acres of corn for 
canning. Some smaller acreages were cropped to rye, 
mint, sod for lawn turf, truck crops, seed crops, small 
fruits, tree fruits, flowers, and nursery plants. 

The soils of Winnebago County vary in their suitability 
for specialty crops. Special management is often needed 
to assure good production. In general, the management 
needed for a high level of production of specialty crops 
should be more intensive than the management needed 
for the commonly grown crops. Fertile soils of high avail- 
able water capacity, such as Grellton, Plano, and St. 
Charles soils, are especially well suited to sweet corn, 
peas, and soybeans. Soils having good tilth but low to 
moderate available water capacity, such as the sandy 
soils, are suited to such crops as strawberries, tomatoes, 
cucumbers, and melons. Organic soils, such as 
Houghton and Willette soils, are used in growing mint for 
oil, sod for lawn turf, and truck crops, such as onions 
and carrots. Most of the well drained soils in the survey 
area are suited to seed crops, small fruits, tree fruits, 
flowers, and nursery plants. Apples are the most impor- 
tant tree fruit grown in the county. Soils in low positions 
where frost is fraquent and air drainage is poor generally 
are poorly suited to early vegetables, small fruits, and 
tree fruits. 

The acreage in crops and pasture has gradually been 
decreasing as more and more land is used for urban 
development. In 1975, an estimated 35,400 acres was 
urban and built-up land. This acreage has been increas- 
ing at the rate of about 800 acres per year. 

Most of the cropland is used for alfalfa hay, corn, and 
oats to support the dairying industry. The trend is toward 
more acreage in corn. The acreage cropped to hay has 
remained relatively stable since 1900. The acreage in 
cash grain and vegetable crops has increased slightly in 
recent years. Oats, wheat, barley, and rye have become 
less important as cash grain crops. They are grown 
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chiefly as a winter cover crop. Only a small acreage is 
cropped to potatoes, mint, sod for lawn turf, tree fruits, 
and small fruits. Soybean production has increased but 
is now stabilized somewhat. 

The potential of the soils in Winnebago County is good 
for increased crop production. A large part of the 28,600 
acres of organic soils, currently in natural vegetation, is 
suited to a wide range of vegetable crops. Large addi- 
tions of phosphorus and potassium and controlled drain- 
age are needed to insure good crop growth, alleviate 
wetness, and control subsidence and soil blowing. If 
irrigated, the sandy soils in the northwestern part of the 
county, such as Brems and Oakville, have good potential 
for increased crop production. Additions of plant nutri- 
ents are needed for good growth of crops. These sandy 
soils also have good potential for growing Christmas 
trees. A large part of the 20,700 acres in woodland and 
13,000 acres in pasture is also potentially good cropland. 
Food production could also be increased considerably by 
applying the latest technology to all cropland in the 
county. This soil survey can greatly facilitate the applica- 
tion of such technology. 

Management for the different kinds of soil in Winne- 
bago County varies. Basic management, however, is 
needed for practically all of the soils, for example, con- 
trolling erosion, providing adequate drainage, maintaining 
fertility, and maintaining and improving tilth. 

Soil erosion is a major problem on about one-half the 
cropland and pasture in Winnebago County. If the slope 
is more than 2 percent, erosion is generally a hazard. 
Most of the well drained and moderately well drained 
soils in the county are subject to erosion. Some of the 
somewhat poorly drained soils, such as Atterberry, La- 
martine, and Manawa, are also subject to erosion if the 
slope is 2 or 3 percent. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the 
surface layer is lost and part of the subsoil is incorporat- 
ed into the plow layer. Loss of the surface layer is 
especially damaging on soils with a clayey subsoil, such 
as the Borth, Kaukauna, Kewaunee, Omro, and Winne- 
conne soils, and on soils with a layer in or below the 
subsoil that limits the depth of the root zone. Such layers 
include strata of gravel, as in the Casco, Fox, and Lor- 
enzo Variant soils, or bedrock, as in the: Knowles, Eleva, 
Ritchey, and Whalan soils. Erosion also reduces produc- 
tivity on soils that are droughty, such as Oakville, Pu- 
chyan, and Tustin soils. Second, soil erosion results in 
sediment entering streams and lakes. Control of erosion 
minimizes the pollution of streams by sediment and im- 
proves quality of water for municipal use, recreation, and 
fish and wildlife. 

In many fields, preparing a good seedbed and tilling 
are difficult on clayey or hardpan spots because the 
original friable surface soil has been eroded away. Such 
spots are common in areas of the eroded Casco, Hor- 
tonville, Kewaunee, and LeRoy soils. 

Erosion control provides protective cover, reduces 
runoff, increases infiltration, and diverts runoff from criti- 
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cal areas. А cropping system that keeps a plant cover 
on the soil for extended periods can hold erosion losses 
to amounts that will not reduce the productive capacity 
of the soils. The legume and grass forage crops in the 
cropping system reduce erosion and also provide nitro- 
gen and improve tilth for the following crop. 

Slopes are so short or so irregular that contour tillage 
or terracing is not practical in many areas of the sloping 
Casco, Eleva, Fox, Knowles, LeRoy, Ritchey, and 
Whalan soils. On these soils, a cropping system that 
provides an adequate plant cover is needed to control 
erosion. Leaving crop residue on the surface increases 
infiltration and reduces the hazards of runoff and ero- 
sion. This practice can be adapted to most soils in the 
survey area. 

Conservation tillage or no tillage for corn is effective in 
reducing the erosion hazard on sloping land, but is diffi- 
cult to use successfully on the eroded soils and on soils 
that have a high content of clay in the surface layer, 
such as many Borth, Kaukauna, Kewaunee, Omro, and 
Winneconne soils. These practices are not common.in the 
survey area but can be applied successfully in the silt- 
capped Cary drift area in the southwestern part of the 
county. 

Terraces and diversions reduce the length of slope, 
direct runoff from critical areas, and thus reduce the 
hazard of runoff and erosion. They are most practical on 
deep, well drained soils that have regular slopes. Most of 
the soils in the survey area are poorly suited to terracing 
and diversions because of irregular slopes, excessive 
wetness in channels, a clayey subsoil which would be 
exposed in terrace channels, or bedrock within a depth 
of 40 inches. Diversions would be highly beneficial in 
many areas of the county in protecting low-lying areas 
from the runoff of higher areas. 

Grassed waterways remove excess surface water and 
reduce the risk of erosion on erodible slopes along natu- 
ral drainageways. They are most practical on deep, well 
drained soils. Grassed waterways are commonly used in 
the survey area. Many are tiled. Tiling reduces wetness 
in the channel, making it easier to cross the channel with 
farm machinery and easier to establish a plant cover. 
Establishing grassed waterways is difficuit in many soils 
because of the excessive wetness in the channels, the 
shallow substratum of raw material or clayey material 
that would be exposed in terrace channels, or the bed- 
rock, which is within a depth of 40 inches. 

Contour tillage and contour stripcropping are also ero- 
sion control practices. They allow more intensive crop- 
ping on soils subject to water erosion and reduce the 
risk of erosion by reducing and slowing down runoff. 
They are best adapted to soils with smooth, uniform 
slopes. Contour tillage is a widely used practice in the 
survey area. Contour stripcropping is not commonly used 
because of the irregular slopes, the short slopes on the 
steeper soils, and the increasing size of farm machinery. 

Soil blowing is a hazard on about 24,998 acres of 
mineral soils and 23,700 acres of organic soils in the 
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survey area. Those acreages include the Brems, Fisk, 
Grellton, Kingsville, Morocco, Nebago, Nebago Variant, 
Oakville, Puchyan, and Tustin. soils; the Hortonville, 
Kewaunee, Kidder, and Whalan soils that have a loamy 
fine sand surface layer; and the muck soils—Adrian, Ed- 
wards, Houghton, Palms, and Willette soils. Soil blowing 
can damage these soils in a few hours if winds are 
strong and the soils are dry and bare of vegetation or 
surface mulch. Maintaining a windbreak, a plant cover, а 
surface mulch, or a rough surface through proper tillage 
minimizes the hazard of soil blowing. 

. Information on the design of erosion control practices 
for each kind of soil is contained in the Technical Guide, 
available in local offices of the Soil Conservation Serv- 
ice. 

Soil drainage is the major management need on about 
half the acreage used for crops and pasture in the 
survey area. Some soils are naturally so wet that the 
production of crops commonly grown in the area is gen- 
erally not possible unless the soils are drained. These 
are the poorly drained and very poorly drained Keowns, 
Kingsville, Menasha, Navan, Nebago Variant, Ossian, 
Poy, Poygan, and Wauseon soils, which make up about 
39,520 acres in the survey area. Drainage is also needed 
on the organic soils—the Adrian, Edwards, Houghton, 
Palms, and Willette soils—which make up about 28,600 
acres. 

Unless drained, the somewhat poorly drained soils are 
so wet that crops are damaged during most years. In this 
category are the Atterberry, Fisk, Korobago, Lamartine, 
Manawa, Morocco, Mosel, Nebago, Neenah, Nenno, 
Udorthents, Yahara, and Zittau soils, which make up 
about 86,400 acres. 

Borth, Hortonville, Kaukauna, Kewaunee, Отго, 
Whalan, and Winneconne soils have adequate drainage 
most of the year, but they tend to dry out slowly after 
rains. The wetter Manawa, Menasha, Neenah, Poy, 
Poygan, Udorthents, and Zittau soils also tend to dry out 
slowly after rains. Small areas of wetter soils along drain- 
ageways and in swales are commonly included in areas 
of the moderately well drained Borth, Brems, Kaukauna, 
Kewaunee, and Winneconne soils, especially in areas 
where the slope is less than 6 percent. Drainage is 
needed in some of these wetter areas. 

The design of both surface and subsurface drainage 
systems varies with the kind of soil. A combination of 
surface drainage and tile drainage is needed in most 
areas of the poorly drained and very poorly drained soils 
used for intensive row cropping, especially on those soils 
that have a clayey surface layer or subsoil. Menasha, 
Poy, and Poygan soils are examples. These soils are 
highly susceptible to ponding. A surface drainage system 
provides adequate drainage on most of the wet soils that 
are used for pasture. 

Most of the somewhat poorly drained soils can be 
adequately drained by tile drainage, especially in areas 
where the slope is 2 or 3 percent. Some of these soils 
also need surface drainage to remove excess surface 
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water during spring runoff and after heavy rains (fig. 4). 

"Мапама, Neenah, and Zittau soils, for example, are 
highly susceptible to ponding because of a clayey sur- 
face layer or subsoil. 

Tile drains have to be more closely spaced in slowly 
permeable soils than in the more permeable soils. Koro- 
bago, Manawa, Menasha, Mosel, Navan, Nebago, 
:Nebago Variant, Meenah, Роу, Poygan, Udorthents, 
Wauseon, Willette, and Zittau soils have clayey layers 
that are slowly permeable. Finding adequate outlets for 
tile drainage systems is difficult in many areas of the 
poorly drained and very poorly drained soils. Many of the 
wet soils in the county have a high potential frost action. 
Frost action heaves the soil as freezing progresses and 
may cause displacement of the tile drains. The potential 
is highest in soils that have a high content of silt and 
very fine sand, such as Keowns, Korobago, Wauseon, 
and Yahara soils. Tile drains should be protected from 
clogging in soils that have layers of fine sand or very fine 
sand. The sand will flow when wet and enter the tile 
drains. Adrian, Fisk, Fluvaquents, Keowns, Kingsville, 
Korobago, Morocco, Nebago, Nebago Variant, Palms, 
Роу, Wauseon, Yahara, and Zittau soils have these sand 
layers. 

Diversions are needed to protect many of the soils 
from the runoff of adjacent uplands. Ditches can also be 
used to remove excess surface water along with subsur- 
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face water. They are especially useful in areas of soils 
that have unstable sand layers where maintaining tile 
drains is difficult. These sand layers are also unstable in 
ditchbanks and frequently cave in when saturated. Cut- 
banks also cave in the organic soils. 


Organic soils oxidize and subside when the pore 
space is filled with air. Special drainage systems are 
needed to control the depth and the period of drainage. 
Keeping the water table at the level required by crops 
during the growing season and raising it to the surface 
during other parts of the year minimize the oxidation and 
subsidence of organic soils. 


Many of the organic soils and some of the other wet 
mineral soils are periodically flooded by stream overflow 
or overflow from a rise in lake levels. About half the 
acreage of Houghton soils, for example, is flooded with 1 
to 3 feet of water throughout most of the year. These 
soils are adjacent to streams and lakes. If cropped, they 
should be protected by a system of dikes. Some of the 
flooded soils and other wet soils that have no outlet for 
drainage ditches could be adequately drained through a 
system of dikes and pumps. Some of these pump sys- 
tems are now in use in the survey area. Information on 
drainage design for each kind of soil is contained in the 
Technical Guide, available in local offices of the Soil 
Conservation Service. 
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Figure 4.—Drainage is needed оп ponded Atterberry soil to remove excess surface water during spring runoff and after heavy rains. 
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Soil fertility is naturally low in most of the sandy soils, 
Such as Brems, Kingsville, Morocco, and Oakville soils, 
and in the organic soils. Regular applications of commer- 
cial fertilizer are needed for good growth of crops. The 
organic Adrian, Edwards, Houghton, Palms, and Willette 
soils have a low content of phosphorus and potassium. 
They are also low in boron and trace elements and 
require special fertilizer to supply these elements. Most 
of the clayey soils require additions of phosphorus and 
potassium for good growth of crops. 

Deep silty or loamy soils, such as Atterberry, Grellton, 
Lamartine, Lomira, Ossian, Plano, and St. Charles soils, 
that have high available water capacity are some of the 
most fertile soils in the survey area. The use of a crop- 
ping system that provides for regular additions of organic 
matter increases fertility. Applying barnyard manure, 
plowing under a green crop, returning crop residue to the 
Soil, and adding commercial fertilizer are beneficial prac- 
tices. Generally, all crops grown on the soils respond 
well to applications of commercial fertilizer. 

The sandy soils, organic soils, and soils of the Cary 
drift area in the southwestern part of the county com- 
monly are medium acid in the subsoil. The sandy soils in 
the northwestern part are the most acid soils in the 
survey area. The upper layers of these sandy soils are 
strongly acid or very strongly acid in many places, espe- 
cially in wooded areas. All the acid soils require applica- 
tions of ground limestone to raise the pH level sufficient- 
ly for good growth of alfalfa and other crops that grow 
best on nearly neutral soils. 

The soils that are shallow over sand and gravel or 
gravelly till—such as Casco, LeRoy, and Lorenzo Variant 
soils—commonly are mildly alkaline or neutral. Most of 
the soils in the clayey area of the county, the Valders 
drift area, have a neutral or mildly alkaline subsoil. On all 
soils, additions of lime and fertilizer should be based on 
the results of soil tests, on the need of the crop, and on 
the expected level of yields. The Cooperative Extension 
Service can help in determining the kinds and amounts 
of fertilizer and lime to be applied. 

Soil tilth is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
that have good tilth are granular and porous. 

About one-third of the soils in the survey area have a 
silty clay loam, clay loam, or clay surface layer. These 
soils—Borth, Kaukauna, Kewaunee, Manawa, Menasha, 
Neenah, Omro, Poy, Poygan, Winneconne, and Zittau 
soils—have poor tilth. They stay wet until late in spring. If 
wet when plowed, they tend to be very cloddy when dry 
and good seedbeds are difficult to prepare. Fall plowing 
generally results in good structure in spring. Most of 
these soils are not subject to damaging erosion if they 
are plowed in fall. 

On about 61,500 acres, the surface layer is muck, fine 
sand, loamy fine sand, loam, or fine sandy loam. These 
soils have good tilth and are suited to either spring or fall 
plowing. 

On about 122,600 acres, the surface layer is silt loam. 
Most of these soils are in the southern part of the 
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county. Many of these soils, especially in the southwest- 
ern part of the county, have a surface layer that is light 
in color and low in content of organic matter. Generally 
these light-colored soils have weak structure, and in- 
tense rainfall causes the formation of a crust on the 
surface. Because the crust is hard when dry, it reduces 
infiltration and increases runoff. Regular additions of 
crop residue and manure help to improve soil structure 
and reduce crust formation. Fall plowing is generaily not 
a good practice on these light-colored soils because of 
the crust that forms in winter and spring. Many of the 
soils are nearly as dense and hard at planting time after 
fall plowing as they were before they were plowed. 

Tilth can be maintained or improved by conservation 
tillage and the use of grasses and legumes in the crop- 
ping system, in addition to the input of organic matter to. 
the soil. A good way to minimize tillage is to plow and 
plant in one operation. Excessive tillage and use of 
heavy farm machinery compact the soil, especially when 
the soil is wet. 

Shallow soils, such as Casco, Hochheim, LeRoy, and 
Lorenzo Variant soils, have some included areas where 
the content of gravel is high in the plow layer. The gravel 
restricts Шаде, and good seedbeds are difficult to pre- 
pare. Tillage is also restricted by the rock outcrop in 
some of the Knowles, Ritchey, and Whalan soils. The 
outcrop and the gravelly areas are identified by spot 
symbols on the soil map. 


Ylelds per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 4. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also consid- 
ered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control! of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 4 are grown in 
the survey area, but estimated yields are not listed be- 
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cause the acreage of such crops is small. Тһе local 
office of the Soil Conservation Service or of the Cooper- 
ative Extension Service can provide information about 
the management and productivity of the soils. 


Land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
ihe risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability classi- 
fication is not a substitute for interpretations designed to 
Show suitability and limitations of groups of soils for 
woodland and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit (7). Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through Vill. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have slight limitations that restrict their 
use. 

Class 1 soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class УІ soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

: Class VIII soils and miscellaneous areas have limita- 
tions that nearly preclude their use for commercial crop 
production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, е, и, s, ог 
с, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
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and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, wood- 
land, wildlife habitat, or recreation. 

The acreage of soils in each capability class and sub- 
class is shown in table 5. The capability classification of 
each map unit is given in the section "Soil maps for 
detailed planning." 


Woodland management and productivity 


George W. Alley, forester, Soil Conservation Service, helped prepare 
this section. 


The vegetation in Winnebago County before agricultur- 
al settlement was chiefly forest or oak savannah. There 
were small areas of sedge meadow or prairie grasses in 
the northern and western parts of the county. The larg- 
est area was oak savannah—open, parklike oak woods 
intermingled with prairie vegetation. The rest of the 
forest was southern hardwood or southern oak (9). 

Most of the original forest has been cleared for farm 
crops. About 7 percent, some 20,700 acres, is still 
wooded. The composition by timber types is oak-hickory, 
7,500 acres; maple-beech-birch, 6,000 acres; elm-ash- 
cottonwood, 4,800 acres; and small acreages of aspen- 
birch and coniferous woods. About 700 acres is classi- 
fied as nonstocked (77). 

Because of the small acreage of forest, the economic 
importance of forestry and forest products is small. Small 
amounts of sawlogs and round wood are marketed. 

Table 6 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same genera! management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, indi- 
cates the potential productivity of the soils for important 
trees. The number 1 indicates very high productivity; 2, 
high; 3, moderately high; 4, moderate; and 5, low. The 
second part of the symbol, a letter, indicates the major 
kind of soil limitation. The letter x indicates stoniness or 
rockiness; w, excessive water in or on the soil; ѓ, toxic 
substances in the soil; d, restricted root depth; c, clay in 
the upper part of the soil; s, sandy texture; f, high con- 
tent of coarse fragments in the soil profile; and 7, steep 
slopes. The letter o indicates that limitations or restric- 
tions are insignificant. If a soil! has more than one limita- 
tion, the priority is as follows: x, w, t, d, c, s, f, and r. 

In table 6, s/ight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 
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Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management 
or harvesting. А rating of s/ght indicates that use of 
equipment is not limited to a particular kind of equipment 
or time of year; moderate indicates a short seasonal 
limitation or a need for some modification in manage- 
ment or in equipment; and severe indicates a seasonal 
limitation, a need for special equipment or management, 
or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of windthrow hazard are based on soil charac- 
teristics that affect the development of tree roots and 
the ability of the soil to hold trees firmly. A rating of sight 
indicates that a few trees may be blown down by normal 
winds; moderaie, that some trees will be blown down 
during periods of excessive soil wetness and strong 
winds; and severe, that many trees are blown down 
during periods of excessive soil wetness and moderate 
or strong winds. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s//ght if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road con- 
struction, and severe if intensive management or special 
equipment and methods are needed to prevent exces- 
sive loss of soil. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and codomin- 
ant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Commonly grown trees are 
those that woodland managers generally favor in inter- 
mediate or improvement cuttings. They are selected on 
the basis of growth rate, quality, value, and marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 

Additional information about woodland management 
and productivity can be obtained from the Wisconsin 
Department of Natural Resources forester, the local 
office of the Soil Conservation Service, or the Coopera- 
tive Extension Service. 


Windbreaks and environmental plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 
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Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 7 are based on measure- 
ments and observation of established plantings that have 
been given adequate care. They can be used as a guide 
in planning windbreaks and screens. Additional informa- 
tion on planning windbreaks and screens and planting 
and caring for trees and shrubs can be obtained from 
local offices of the Soil Conservátion Service or the 
Cooperative Extension Service or from a nursery or the 
Wisconsin Department of Natural Resources foresters. 


Engineering 


Peg S. Whiteside, soil mechanics engineer, Soil Conservation Serv- 
ice, helped prepare this section. 


This section provides information for planning land 
uses related to urban development and to water man- 
agement. Soils are rated for various uses, and the most 
limiting features are identified. The ratings are given in 
the following tables: Building site development, Sanitary 
facilities, Construction materials, and Water manage- 
ment. The ratings are based on observed performance 
of the soils and on the estimated data and test data in 
the “Soil properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and construc- 
lion. The information, however, has limilations. For ex- 
ample, estimates and other data generally apply only to 
that part of the soil within a depth of 5 feet. Because of 
ihe map scale, small areas of different soils may be 
included within the mapped areas of a specific soil. 

The information is not site specific and does not elimi- 
nale the need for onsite investigation of the soils or for 
testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this sec- 
tion. Local ordinances and regulations need to be con- 
sidered in planning, in site selection, and in design. 

Soil properties, site features, and observed perform- 
ance were considered in determining the ratings in this 
section. During the fieldwork for this soil survey, determi- 
nations were made about grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to bedrock, 
hardness of bedrock within 5 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure aggregation, 
and soil density. Data were collected about kinds of clay 
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minerals, mineralogy of the sand апа silt fractions, and 
the kind of adsorbed cations. Estimates were made for 
erodibility, permeability, corrosivity, shrink-swell potential, 
available water capacity, and other behavioral character- 
istics affecting engineering uses. 

This information can be used to (1) evaluate the po- 
tential of areas for residential, commercial, industrial, and 
recreation uses; (2) make preliminary estimates of con- 
struction conditions; (3) evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the per- 
formance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building site development 


Table 8 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and with- 
out basements, small commercial buildings, local roads 
and streets, and lawns and landscaping. The limitations 
are considered slight if soil properties and site features 
are generally favorable for the indicated use and limita- 
tions are minor and easily overcome; moderate if soil 
properties or site features are not favorable for the indi- 
cated use and special planning, design, or maintenance 
is needed to overcome or minimize the limitations; and 
severe if soil properties or site features are so unfavor- 
able or so difficult to overcome that special design, sig- 
nificant increases in construction costs, and possibly in- 
creased maintenance are required. Special feasibility 
studies may be required where the soil limitations are 
severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 feet for basements, graves, utility 
lines, open ditches, and other purposes. The ratings are 
based on soil properties, site features, and observed 
performance of the soils. The ease of digging, filling, and 
compacting is affected by the depth to bedrock, a ce- 
mented pan, or a very firm dense layer; stone content; 
soil texture; and slope. The time of the year that excava- 
tions can be made is affected by the depth to a season- 
al high water table and the susceptibility of the soil to 
flooding. The resistance of the excavation walls or banks 
to sloughing or caving is affected by soil texture and the 
depth to the water table. 
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Dwellings and small commercial buildings are struc- 
tures built on shallow foundations on undisturbed soil. 
The load limit is the same as that for single-family dwell- 
ings no higher than three stories. Ratings are made for 
small commercial buildings without basements, for dwell- 
ings with basements, and for dwellings without base- 
ments. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and à 
flexible or rigid surface. Cuts and fills are generally limit- 
ed to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as in- 
ferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity 
(fig. 5). 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock, and the 
available water capacity in the upper 40 inches affect 
plant growth. Flooding, wetness, slope, stoniness, and 
the amount of sand, clay, or organic matter in the sur- 
face layer affect trafficability after vegetation is estab- 
lished. 


Sanitary facilities 


Table 9 shows the degree and the kind of soil limita- 
tions that affect septic tank absorption fields, sewage 
lagoons, and sanitary landfills. The limitations are consid- 
ered slight if soil properties and site features are gener- 
ally favorable for the indicated use and limitations are 
minor and easily overcome; moderate if soil properties or 
site features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so diffi- 
cult to overcome that special design, significant in- 
creases in construction costs, and possibly increased 
maintenance are required. 

Table 9 also shows the suitability of the soils for use 
as daily cover for landfills. А rating of good indicates that 
Soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site fea- 
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Figure 5.—Keowns soil has a poor traffic supporting capacity because of high potential frost action and resulting frost heave. 


tures are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which efflu- 


ent from a septic tank is distributed into the soil through 
subsurface tiles or perforated pipe. Only that part of the 
soil between depths of 18 and 60 inches is evaluated. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Permeability, a 
high water table, depth to bedrock, and flooding affect 
absorption of the effluent. Large stones and bedrock 
interfere with installation. 
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Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 3 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of com- 
pacted soil. Lagoons generally are designed to hold the 
sewage within a depth of 2 to 5 feet. Nearly impervious 
Soil material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 

Table 9 gives ratings for the natural soil that makes up 
the lagoon floor. The surface layer and, generally, 1 or 2 
feet of soil material below the surface layer are ехсамаї- 
ed to provide material for the embankments. The ratings 
are based on soil properties, site features, and observed 
performance of the soils. Considered in the ratings are 
slope, permeability, a high water table, depth to bedrock 
or to a cemented pan, flooding, large stones, and con- 
tent of organic matter. 

Excessive seepage due to rapid permeability of the 
Soi! or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, bed- 
rock, and cemented pans can cause construction prob- 
lems, and large stones can hinder compaction of the 
lagoon floor. 

Sanitary landfills are areas where solid waste is dis- 
posed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 9 are based on soil properties, site 
features, and observed performance of the soils. Perme- 
ability, depth to bedrock, a high water table, slope, and 
flooding affect both types of landfill. Texture, stones and 


boulders, highly organic layers, and soil reaction affect. 


trench type landfills. Unless otherwise stated, the ratings 
apply only to that part of the soil within a depth of about 
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5 feet. For deeper trenches, a limitation rated slight or 
moderate may not be valid. Onsite investigation is 
needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the sur- 
face layer should be stockpiled for use as the final 
cover. 


Construction materials 


Table 10 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill, topsoil, sand, 
and gravel. The ratings are based on soil properties and 
site features that affect the removal of the soil and its 
use as construction material. Normal compaction, minor 
processing, and other standard construction practices 
are assumed. Each soil is evaluated to a depth of 5 feet. 

Roadfill is soil material that is excavated іп one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfili for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to а depth of 5 feet. К is assumed that soil layers 
will be mixed during excavating and spreading. Many 
Soils have layers of contrasting suitability within their 
profile. The table showing engineering properties pro- 
vides detailed information about each soil layer. This 
information can help determine the suitability of each 
layer for use as roadfill. The performance of soil after it 
is stabilized with lime or cement is not considered in the 
ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering classifi- 
cation of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
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material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated /а/г are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 10 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. А soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 5 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 14. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and cob- 
bles, have little or no gravel, and have slopes of less 
than 8 percent. They are naturally fertile or respond well 
to fertilizer and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an appre- 
ciable amount of gravel or stones, or soils that have 
slopes of 8 to 16 percent. The soils are not so wet that 
excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel or stones, have slopes of more than 15 per- 
cent, or have a seasonal water table at or near the 
surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
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matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water management 


Table 11 gives information on the soil properties and 
Site features that affect water management. The soil and 
Site features that affect use are given for pond reservoir 
areas; embankments, dikes, and levees; and aquifer-fed 
ponds. 

This table also gives for each soil the restrictive fea- 
tures that affect drainage, terraces and diversions, and 
grassed waterways. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have low seep- 
age potential in the upper 60 inches. The seepage po- 
tential is determined by the permeability of the soil and 
the depth to fractured bedrock or other permeable mate- 
rial. Excessive slope can affect the storage capacity of 
the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, con- 
structed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to de- 
termine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable com- 
paction characteristics. Unfavorable features include less 
than 5 feet of suitable material and a high content of 
stones or boulders or organic matter. A high water table 
affects the amount of usable material. { also affects 
trafficability. 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that im- 
pound water 3 feet or more above the original surface. 
Excavated ponds are affected by depth to a permanent 
water table, permeability of the aquifer, and quality of the 
water as inferred from the alkalinity of the soil. Depth to 
bedrock and the content of large stones affect the ease 
of excavation. 

Drainage is the removal of excess surface and subsur- 
face water from the soil. How easily and effectively the 
soil is drained depends on the depth to bedrock or to 
other layers that affect the rate of water movement; 
permeability; depth to a high water table or depth of 
standing water if the soil is subject to ponding; slope; 
susceptibility to flooding; subsidence of organic layers; 
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and potential frost action. Excavating and grading and 
the stability of ditchbanks are affected by depth to bed- 
rock, large stones, slope, and the hazard of cutbanks 
caving. Availability of drainage outlets is not considered 
in the ratings. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to reduce erosion and conserve moisture by inter- 
cepting runoff. Slope, wetness, large stones, and depth 
to bedrock affect the construction of terraces and diver- 
sions. A restricted rooting depth, a severe hazard of 
wind or water erosion, an excessively coarse texture, 
and restricted permeability adversely affect maintenance. 

Grassed waterways are natural or constructed chan- 
nels, generally broad and shallow, that conduct surface 
water to outlets at a nonerosive velocity. Large stones, 
wetness, slope, and depth to bedrock affect the con- 
struction of grassed waterways. A hazard of wind ero- 
sion, low available water capacity, restricted rooting 
depth, and restricted permeability adversely affect the 
growth and maintenance of the grass after construction. 


Recreation 


Recreation is of considerable importance in Winne- 
bago County. In 1970, the population was 130,011, of 
which 70 percent was classified as urban. It is concen- 
trated largely in the eastern part of the county, which is 
part of the highly industrialized Fox River Valley. The 
population density of about 287 per square mile is more 
than triple the state average. The growth rate between 
1960 and 1970 was 20.5 percent, almost twice the state 
average. 

The excellent highway system provides easy access 
from population concentrations in Madison, Milwaukee, 
Chicago, and the Fox River Valley. The attraction of the 
large expanses of water in the county greatly increases 
the summer population. Many recreation facilities are 
needed to accommodate not only the local population 
but also the influx in summer. 

Winnebago County has more surface water area than 
any other county in Wisconsin. About 23 percent of the 
county, or 84,000 acres, is covered with water. Most of 
this acreage is the largest lakes—Lake Winnebago, Big 
Lake Buttes des Morts, Lake Winneconne, Lake Poygan, 
Little Lake Buttes des Morts, and Rush Lake—and the 
Fox and Wolf Rivers. These rivers and lakes provide 
many miles of water frontage. Much of it is developed 
and is the site of many cottages, summer homes, and 
year-round homes. It is also used for public hunting 
grounds, boat landings, parks, and campgrounds. Water 
activities include boating, swimming, and fishing іп 
summer and skating, ice boating, ice fishing, and snow- 
mobiling in winter. The Fox and Wolf Rivers, in particular, 
are heavily fished in spring when walleye and white bass 
make their annual spawning run up the rivers. 

Winnebago County is generously endowed with wildlife 
and fish habitat. The preservation of these areas is vital- 
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ly important for the reproduction of waterfowl and game 
and the support of fisheries. Preserving these areas as 
hunting grounds is also important. 

The county has a large number of archeological sites, 
including Indian mounds, campsites, village sites, and 
cemeteries. All should be explored, evaluated, and per- 
haps preserved within recreational areas. 

There are no state parks in the county. The State of 
Wisconsin owns about 5,000 acres of public hunting and 
fishing grounds in the county. Most of this acreage is in 
the Rat and Wolf River Wildlife Area. These grounds are 
available for hunting, fishing, hiking, nature study, snow- 
mobiling, sightseeing, and snowskiing. In addition, there 
are about 11 county parks and many local parks that 
provide recreational facilities, such as playgrounds, 
picnic areas, swimming areas, and baseball diamonds. 
There are also 11 golf courses, 62 public and 1,200 
private boat ramps, and 315 campsites in the county. 
The campsites occur in one public campground and in 
four private campgrounds. 

According to a 1977 plan for parks, open spaces, and 
outdoor recreation for Winnebago County, more recre- 
ational opportunities are needed for the, adult population. 
More land and facilities are needed for bicycle trails, 
snowmobile trails, nature study, snowshoeing, cross 
country skiing, boat launching, camping, swimming, 
horseback riding, and hunting. The plan shows that the 
county should expand its parkland acreage to provide 
the open landscape necessary for the adequate develop- 
ment and support of the many recreational needs. Win- 
nebago County should establish an additional 1,865 
acres of open space and the State of Wisconsin an 
additional 7,996 acres by 1990, according to the plan. 

The soils of the survey area are rated in table 12 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil fea- 
tures, such as wetness, slope, and texture of the surface 
layer. Susceptibility to flooding is considered. Not consid- 
ered in the ratings, but important in evaluating a site, are 
the location and accessibility of the area, the size and 
shape of the area and its scenic quality, vegetation, 
access to water, potential water impoundment sites, and 
access to public sewerlines. The capacity of the soil to 
absorb septic tank effluent and the ability of the soil to 
support vegetation are also important. Soils subject to 
flooding are limited for recreation use by the duration 
and intensity of flooding and the season when flooding 
occurs. In planning recreation facilities, onsite assess- 
ment of the height, duration, intensity, and frequency of 
flooding is essential. 

In table 12, the degree of soil limitation is expressed 
as slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that limita- 
tions can be overcome or alleviated by planning, design, 
or special maintenance. Severe means that soil proper- 
ties are unfavorable and that limitations can be offset 
only by costly soil reclamation, special design, intensive 
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maintenance, limited use, or by a combination of these 
measures. 

The information in table 12 can be supplemented by 
other information in this survey, for example, interpreta- 
tions for septic tank absorption fields in table 9 and 
interpretations for dwellings without basements and for 
local roads and streets in table 8. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils 
have mild slopes and are not wet or subject to flooding 
during the period of use. The surface has few or no 
stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and bicy- 
cling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have moder- 
ate slopes and few or no stones or boulders on the 
surface. 

Golf fairways are subject to heavy foot traffic and 
'some light vehicular traffic. Cutting or filling may be re- 
quired. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the sur- 
face. The suitability of the soil for tees or greens is not 
considered in rating the soils. 


Wildlife habitat 


Steve F. Baima, biologist, Soil Conservation Service, helped prepare 
this section. 


Wildlife is a product of the soil. Like other crops, wild- 
Ме responds to good management. Usually the level of 
production of adapted wildlife is in balance with available 
essential habitat elements—food, cover, and water. The 
kind of soil directly affects the kind and amount of vege- 
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tation, both introduced and native, available to wildlife as 
food and cover. The kind of soil also affects the con- 
struction of ponds and wetland habitat development. 

In table 13, the soils in the survey area are rated 
according to their potentia! for providing habitat for var- 
ious kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining specif- 
ic elements of wildlife habitat; and in determining the 
intensity of management needed for each element of the 
habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. А rating of good indicates that the element or 
kind of habitat is easily established, improved, or main- 
tained. Few or no limitations affect management, and 
satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for satis- 
factory results. A rating of poor indicates that limitations 
are severe for the designated element or kind of habitat. 
Habitat can be created, improved, or maintained in most 
places, but management is difficult and must be inten- 
Sive. A rating of very poor indicates that restrictions for 
the element or kind of habitat are very severe and that 
unsatisfactory results can be expected. Creating, improv- 
ing, or maintaining habitat is impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and fea- 
tures that affect the growth of grain and seed crops are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface stoni- 
ness, and flood hazard. Soil temperature and soil mois- 
ture are also considerations. Examples of grain and seed 
crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, timothy, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished dry-land grasses and forbs. Soil properties and 
features that affect the growth of these plants are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, and flood 
hazard. Soil temperature and soil moisture are also con- 
siderations. Examples of wild herbaceous plants are 
bluestem, goldenrod, switchgrass, Indiangrass, beggar- 
stick, and curled dock. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of hard- 
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wood trees and shrubs are depth of the root zone, the 
available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, apple, hawthorn, 
dogwood, hickory, and blackberry. Examples of fruit-pro- 
ducing shrubs that are suitable for planting on soils rated 
good are Russian-olive, autumn-olive, and crabapple. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
Cedar, and juniper. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites. Submerged 
or floating aquatic plants are excluded. Soil properties 
and features affecting wetland plants are texture of the 
surface layer, wetness, reaction, slope, and surface 
stoniness. Examples of wetland plants are smartweed, 
wild millet, wildrice, cordgrass, rushes, sedges, and 
reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control struc- 
tures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, pas- 
ture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include pheasant, Hungarian partridge, meadowlark, field 
sparrow, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of de- 
ciduous plants or coniferous plants or both and associat- 
ed grasses, legumes, and wild herbaceous plants. Wild- 
life attracted to these areas include ruffed grouse, wood- 
cock, thrushes, woodpeckers, squirrels, raccoon, and 
deer. 

' Habitat for wetland wildlife consists of open, marshy or 

swampy shallow water areas. Some of the wildlife at- 
tracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 

The essential habitat elements for a selected species 
of wildlife generally depend on several kinds of soil and 
commonly on a combination of land uses. For this 
reason the map units in this county described under 
"General soil map for broad land-use planning" are 
grouped into three wildlife areas. 

In the following paragraphs, the groupings of the map 
units in Winnebago County are described as wildlife 
areas. These areas differ according to the species that 
inhabit the areas and the potential of the area for habitat 
development. Within Winnebago County there are dis- 
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cernible wildlife areas, but the true value of each area 
depends on how it is interspersed with the other areas. 
The diversity of wildlife in the county, therefore, depends 
on the diversity of soils, the land use, and the manage- 
ment in all wildlife areas. 


Wildlife area 1 


Wildlife area 1 consists of the Kewaunee-Manawa- 
Hortonville, LeRoy-Ossian-Lomira, Kidder-McHenry, and 
Plano map units. The glaciated uplands of the county are 
in this area. Most of the soils are well drained or moder- 
ately well drained. 

This wildlife area makes up about 73 percent of the 
county. Most of the acreage is cropland. About 55 per- 
cent of the woodland in the county, however, is in this 
wildlife area. 

Grain and seed crops and alfalfa hay are the chief 
habitat elements in the area. Scattered farm woodlots 
provide important habitat diversity but make up only 5 
percent of the area. No woodlots are on the Plano unit. 

Wetlands are not a prominent feature of area 1. Type 
2 wetlands, described as inland fresh meadows, are 
common along the drainageways, but most have been 
drained and are now used as cropland (5). Dugout ponds 
are in some low areas but are not extensive. Ducks use 
these ponds for brooding if nesting cover is nearby. Type 
1 wetlands, described as seasonally flooded basins and 
flats, are fairly extensive in swales throughout this area. 
Type 1 wetlands, normally used as cropland, are ex- 
tremely important to migrating waterfowl for resting and 
feeding. Pairing for the oncoming breeding season often 
occurs during migration when large concentrations of 
waterfowl gather in type 1 wetlands. Some low wooded 
areas, considered as type 1 wetlands, occur but are 
inextensive. 

Upland wildlife is predominant in wildlife area 1. Major 
game species are pheasant, Hungarian partridge, and 
cottontail. Limited numbers of gray squirrel, fox squirrel, 
deer, and ruffed grouse inhabit the wooded or brushy 
areas. Waterfowl use cropland for feeding in some loca- 
tions. Mallards and blue winged teal nest in areas adja- 
cent to open water. Numerous nongame species, par- 
ticularly songbirds, are abundant in woodlots and along 
the edges of adjoining habitat. 


Wildlife area 2 


Wildlife area 2 consists of the Zittau-Poy and 
Houghton-Willette map units. This area, an old glacial 
lake basin, consists of most of the lowlands in the 
5 Most of the soils have а seasonal high water 
table. 

This wildlife area is about 25 percent of the county; 
Most of the Houghton-Willette unit is under natural vege- 
tation. Some small areas are pasture or cropland. Fairly 
extensive areas of the Zittau-Poy unit are pasture or 
cropland. About 38 percent of the woodland іп the 
county is in this wildlife area, chiefly within the Zittau-Poy 
unit. 
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Wetlands are the dominant natural feature throughout 
this wildlife area, particularly on the Houghton-Willette 
map unit. The principal habitat elements are cattails, 
rushes, sedges, grasses, and redosier brush. Some small 
areas are wooded swamps, or type 7 wetlands. Brushy 
areas, which are classified as type 6 wetlands and are 
fairly extensive, are intermixed in many places with type 
3 wetlands, described as inland shallow fresh marshes. 
Approximately 5,000 acres of the Houghton-Willette unit 
are type 4 wetlands, described as inland deep fresh 
marshes. These deep marshes, covered with 6 inches to 
36 inches of water most of the year, are vegetated 
mainly by cattails and rushes. They contain many small 
open water areas. Most of these deep marshes border 
the lakes and rivers in the county. Type 2 wetlands, the 
inland fresh meadows, are predominant in the Zittau-Poy 
unit. Many have been drained and are used for crops or 
pasture. Grain and seed crops are the principal habitat 
elements in these drained areas. Woodland makes up 15 
percent, or about 7,800 acres, of the Zittau-Poy unit. 
Much of it borders the marshy areas of the Houghton- 
Willette unit and provides important habitat diversity. 

Wildlife area 2 has many dugout ponds, level ditches, 
and other open water areas important to waterfowl and 
fur-bearing animals. Іп addition, most of the major rivers 
and lakes in the county are within or adjacent to this 
area. Wildlife area 2 is only about one-third as large as 
wildlife area 1, but overall it has a greater diversity and 
interspersion of habitat elements. 

A wide variety of wildlife occurs in wildlife area 2. 
Waterfowl and fur-bearing animals are the most impor- 
tant. The numerous wetlands of types 2 through 7 pro- 
vide excellent habitat for mallard, blue winged teal, wood 
duck, muskrat, raccoon, and mink. Other important game 
and nongame species in the area include pheasant, 
deer, Hungarian partridge, ruffed grouse, fox squirrel, 
gray squirrel, woodcock, Wilson's snipe, and numerous 
songbirds. The intermixture of brushy areas and marshy 
areas in the Houghton-Willette unit is heavily used as 
winter habitat by such species as deer, cottontail, and 
pheasant. 


Wildlife area 3 


Wildlife area 3 consists of the Oakville-Brems-Morocco 
map unit, which is singled out as a specific wildlife area 
because of its sandy soils. It consists of a glacial lake 
beach and an outwash plain. Most of the sandy soils 
have been reworked by wind. The major soils range from 
well drained to somewhat poorly drained. 

This wildlife area makes up only 2 percent of the 
county, but it supports 7 percent of the woodland in the 
county. Most of the area is pasture or cropland. 

The sandy soils are severely limited for potential land 
use and habitat development. The soils and the habitat 
elements they support are subject to seasonal extremes 
of drought and to a high water table. The principal habi- 
tat elements are trees, hay, and grain and seed crops. 
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Scattered farm woodlots make up 25 percent of the 
area. Some of the better drained soils support pine plan- 
tations, but they have limited habitat value. Diversity for 
wildlife is afforded by the crop and pasture rotation. The 
percentage of wetland is low. Some type 2 wetland, 
inland fresh meadows, occurs along drainageways and in 
swales. 

Wildlife common to the area are essentially the same 
species that inhabit wildlife area 1. Deer and squirrel are 
particularly abundant. Mourning doves, which are attract- 
ed to pine plantations as nesting sites, are common. The 
pocket gopher is a small mammal characteristically 
found in areas that are dominantly sandy. 


Soil properties 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some bench- 
mark soils. Established standard procedures are fol- 
lowed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and compac- 
tion characteristics. These results are reported in table 
17. 

Estimates of soil properties are based on field exami- 
nations, on laboratory tests of samples from the survey 
area, and on laboratory tests of samples of similar soils 
in nearby areas. Tests verify field observations, verify 
properties that cannot be estimated accurately by field 
observation, and help characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineeríng classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering properties 


Table 14 gives estimates of the engineering classifica- 
tion and of the range of index properties for the major 
layers of each soil in the survey area. Most soils have 
layers of contrasting properties within the upper 5 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. "Loam," for example, is soil that is 7 to 27 
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percent clay, 28 to 50 percent silt, and less than 52 
percent sand. № a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
"gravelly." Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material (2). 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter con- 
tent. Sandy and gravelly soils are identified as GW, GP, 
СМ, СС, SW, SP, SM, and SC; silty and clayey soils as 
ML, CL, OL, MH, CH, and OH; and highly organic soils 
as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance (1). In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in 
one of seven groups from A-1 through A-7 on the basis 
of grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group А-7 are fine grained. Highly organic soils are clas- 
sified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, А-2-6, А-2-7, A-7-5, or А-7-6. As an additional refine- 
ment, the suitability of a soil as subgrade material can be 
indicated by a group index number. Group index num- 
bers range from 0 for the best subgrade material to 20 
or higher for the poorest. The AASHTO classification for 
soils tested, with group index numbers in parentheses, is 
given in table 17. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on labora- 
tory tests of soils sampled in the survey area and in 
nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) indi- 
cate the plasticity characteristics of a soil. The estimates 
are based on test data from the survey area or from 
nearby areas and on field examination. 
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Physical and chemical properties 


Table 15 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, par- 
ticularly structure, porosity, and texture. Permeability is 
considered in the design of soil drainage systems, septic 
tank absorption fields, and construction where the rate of 
water movement under saturated conditions affects be- 
havior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most impor- 
tant properties are the content of organic matter, soil 
texture, bulk density, and soil structure. Available water 
capacity is an important factor in the choice of plants or 
crops to be grown and in the design and management of 
irrigation systems. Available water capacity is not an 
estimate of the quantity of water actually available to 
plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory anal- 
yses. Soil reaction is important in selecting crops and 
other plants, in evaluating soil amendments for fertility 
and stabilization, and in determining the risk of corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of undis- 
turbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on measure- 
ments of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to build- 
ings, roads, and other structures. Special design is often 
needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture con- 
tent is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 millime- 
ters in diameter. The classes are /ow, a change of less 
than 3 percent; moderate, 3 to 6 percent; and high, more 
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than 6 percent. Very high, greater than 9 percent, is 
sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum aver- 
age annual rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a sustained 
period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind ero- 
Sion in cultivated areas. The groups indicate the suscep- 
tibility of soil to wind erosion and the amount of soil lost. 
Soils are grouped according to the. following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind ero- 
sion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible. Crops can be grown 
if intensive measures to control wind erosion are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 
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Soil and water features 


Table 16 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped ac- 
cording to the intake of water when the soils are thor- 
oughly wet and receive precipitation from long-duration 
storms. Some of the wetter soils are placed in dual 
groups such as A/D. The first group refers to drained 
Soils, and the second group refers to undrained soils. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or grav- 
elly sands. These soils have a high rate of water trans- 
mission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well' drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from adja- 
cent slopes. Water standing for short periods after rain- 
fall or snowmelt and water in swamps and marshes is 
not considered flooding. 

Table 16 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possi- 
ble under unusual weather conditions; common that it is 
likely under normal conditions; оссазіопа! that it occurs 
on an average of once or less in 2 years; and frequent 
that it occurs on an average of more than once in 2 
years. Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil pro- 
file, namely thin strata of gravel, sand, silt, or clay depos- 
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ited by floodwater; irregular decrease in organic matter 
content with increasing depth; and absence of distinctive 
horizons that form in soils that are not subject to flood- 
ing. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that delin- 
eate flood-prone areas at specific flood frequency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a saturat- 
ed zone, namely grayish colors or mottles in the soil. 
indicated in table 16 are the depth to the seasonal high 
water table; the kind of water table—that is, perched or 
apparent; and the months of the year that the water 
table commonly is high. A water table that is seasonally 
high for less than 1 month is not indicated in table 16. 
Only saturated zones within a depth of about 6 feet are 
indicated. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. Ап arte- 
sian water table is under hydrostatic head, generally be- 
neath an impermeable layer. When this layer is penetrat- 
ed, the water level rises in an uncased borehole. A 
perched water table is water standing above an unsatu- 
rated zone. in places an upper, or perched, water table 
is separated from a lower one by a dry zone. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 feet or less. For many 
soils, the limited depth to bedrock is a part of the defini- 
tion of the soil series. The depths shown are based on 
measurements made in many soil borings and on other 
observations during the mapping of the soils. The kind of 
bedrock and its hardness as related to ease of excava- 
tion is also shown. Rippable bedrock can be excavated 
with a single-tooth ripping attachment on a 200-horse- 
power tractor, but hard bedrock generally requires blast- 
ing. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the freez- 
ing zone of the soil. Temperature, texture, density, per- 
meability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 
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Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to such factors as soil 
moisture, particle-size distribution, acidity, and electrical 
conductivity of the soil. The rate of corrosion of concrete 
is based mainly on the sulfate and sodium content, tex- 
ture, moisture content, and acidity of the soil. Special 
site examination and design may be needed if the com- 
bination of factors creates a severe corrosion environ- 
ment. The steel in installations that intersect soil bound- 
aries or soil layers is more susceptible to corrosion than 
steel in installations that are entirely within one kind of 
soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. № is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Engineering test data 


Table 17 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. Most of the pedons are typical of the series and 
are described in the section "Soil series and morphol- 
ogy." The soil samples were tested by the Wisconsin 
Department of Transportation, Division of Highways. 

The testing methods generally are those of the Ameri- 
can Association of State Highway and Transportation 
Officials (AASHTO) or the American Society for Testing 
and Materials (ASTM). 

The tests and methods are: AASHTO classification —M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
О 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Moisture density, Method A—T 99 
(AASHTO), D 698 (ASTM). 


Classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (8). Beginning 
with the broadest, these categories are the order, su- 
border, great group, subgroup, family, and series. Classi- 
fication is based on soil properties observed in the field 
or inferred from those observations or from laboratory 
measurements. іп table 18, the soils of the survey area 
are classified according to the system. The categories 
are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The differ- 
ences among orders reflect the dominant soil-forming 
processes and the degree of soil formation. Each order 
ү E Бу a word ending in 50/. An example is 

ollisol. 
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SUBORDER. Each order is divided into suborders pri- 
marily on the basis of properties that influence soil gen- 
esis and are important to plant growth or properties that 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Aquoll (Ади, meaning water, plus 
oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of development of pedogenic hori- 
zons; soil moisture and temperature regimes; and base 
status. Each great group is identified by the name of a 
suborder and by a prefix that indicates a property of the 
Soil. An example is Haplaquolls (Hapi, meaning minimal 
horizonation, plus адио/, the suborder of Mollisols that 
have an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are transi- 
tions to other orders, suborders, or great groups. Extra- 
grades have some properties that are not representative 
of the great group but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Туріс identifies the subgroup that 
typifies the great group. An example is Турс Наріа- 
quolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the prop- 
erties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup preceded by terms that indicate soil properties. 
An example is fine, mixed, mesic Typic Haplaquolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is com- 
pared with similar soils and with nearby soils of other 
series. A pedon, a small three-dimensional area of soil, 
that is typical of the series in the survey area is de- 
scribed. The detailed description of each soil horizon 
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follows standards in the Soil Survey Manual (6). Unless 
otherwise stated, colors in the descriptions are for moist 
soil. Following the pedon description is the range of 
important characteristics of the soils in the series. 

The map units of each soil series are described in the 
section "Soil maps for detailed planning." 


Adrian series 


The Adrian series consists of very poorly drained, 
moderately rapidly permeable soils formed in deposits of 
organic material over sandy mineral deposits. These 
soils are in depressional areas and in low areas adjacent 
to drainageways and lakes. Slopes are O to 2 percent. 

Adrian soils are similar to Edwards, Houghton, Palms, 
and Willette soils. АП formed in deposits of organic mate- 
rial. Edwards soils are underlain by marl at depths of 16 
to 51 inches. Houghton soils have organic materials ex- 
tending to depths greater than 51 inches. Palms soils 
have loamy material at depths of 16 to 51 inches that 
average less than 35 percent clay. Willette soils have 
clayey or loamy material at depths of 16 to 51 inches 
that averages more than 35 percent clay. 

Typical pedon in an area of Adrian muck, 400 feet 
east and 250 feet south of northwest corner sec. 30, T. 
17 N., А. 15 E. 


Оа1--0 to 8 inches; Маск (М 2/0, broken face and 
rubbed), black (10YR 2/1, pressed) sapric material; 
about 5 percent fiber, less than 2 percent rubbed; 
massive; very friable; primarily herbaceous fiber; 
sodium pyrophosphate brown (10YR 4/3) medium 
acid; abrupt smooth boundary. 

Oa2—8 to 14 inches; black (N 2/0, broken face and 
rubbed), black (10YR 2/1; pressed) sapric material; 
about 8 percent fiber, less than 2 percent rubbed; 
weak medium subangular blocky structure; very fri- 
able; primarily herbaceous fiber; sodium pyrophos- 
phate brown (10ҮН 5/3) medium acid; abrupt 
smooth boundary. 

Oa3—14 to 22 inches; dark reddish brown (5YR 2/2, 
broken face), black (10YR 2/1, rubbed and pressed) 
sapric material; about 10 percent fiber, less than 2 
percent rubbed; weak thick platy structure; friable; 
primarily herbaceous fiber; sodium pyrophosphate 
pale brown (10YR 6/3); few woody fragments; few 
very thin strata of sand in lower 2 inches; slightly 
acid; abrupt smooth boundary. 

liC—22 to 60 inches; grayish brown (10YR 5/2) sand; 
single grained; loose; mildly alkaline. 


The depth to the sandy IIC horizon ranges from 16 to 
51 inches. The organic material is primarily herbaceous, 
but some pedons are as much as 10 percent by volume 
woody fragments. The organic material ranges from 
medium acid to mildly alkaline. 

The surface tier commonly has 10YR hue or it is 
neutral, and chroma is O to 2 on broken face and 
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rubbed. The organic part of the subsurface and bottom 
tiers has 10YR, 7.5YR, 5YR, and N hue, value of 2 or 3, 
and chroma of 0 through 2. Some pedons contain thin 
layers of hemic material in these tiers. The organic layer, 
just above the IIC horizon, is as much as 20 percent by 
volume mineral material in some pedons. The IIC horizon 
ranges from slightly acid to moderately alkaline. It is 
medium or fine sand. 


Atterberry series 


The Atterberry series consists of somewhat poorly 
drained, moderately permeable soils formed in thick de- 
posits of silty material. These soils are on valley terraces 
and in drainageways in the uplands. Slopes are 0 to 3 
percent. 

Atterberry soils formed in the same kind of material as 
nearby Lamartine, Ossian, and St. Charles soils. The 
somewhat poorly drained Lamartine soils, in the same 
landscape positions, are underlain by loamy glacial till at 
depths of 20 to 36 inches. The poorly drained Ossian 
soils, on nearby lowlands, have low chroma matrix color 
throughout the B horizon. The well drained St. Charles 
soils, in higher landscape positions, do not have low 
chroma mottles. 

Typical pedon in an area of Atterberry silt loam, 0 to 3 
percent slopes, 212 feet south and 343 feet east of 
northwest corner SW1/4 sec. 32, T. 17 N., R. 15 E. 


Ар--0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; very friable; common 
fine roots; neutral; abrupt smooth boundary. 

A2—9 to 13 inches; brown (10YR 5/3) silt loam; moder- 
ate thin platy structure; very friable; common fine 
roots; neutral; clear wavy boundary. 

B1t—13 to 18 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; common fine distinct grayish brown 
(10ҮН 5/2) and yellowish red (БҮН 4/6) inped mot- 
tles; moderate very fine subangular blocky structure; 
friable; common fine roots; common thin dark brown 
(10YR 4/3) clay films on faces of peds; few dusky 
red (2.5YR 3/2) inped concretions; strongly acid; 
clear wavy boundary. 

B21t—18 to 23 inches; brown (10YR 4/3) silty clay loam; 
many fine faint grayish brown (10YR 5/2), common 
fine prominent yellowish red (SYR 4/6), and many 
fine prominent strong brown (7.5YR 5/6) inped and 
exped mottles; moderate very fine angular and sub- 
angular blocky structure; friable; common fine 
roots; many thin dark grayish brown (10YR 4/2) clay 
films on faces of peds; few dusky red (2.5YR 3/2) 
inped concretions; strongly acid; clear wavy bound- 


ary. 

B22tg—23 to 29 inches; grayish brown (10YR 5/2) silty 
clay loam; common fine prominent yellowish red 
(5УА 4/6) and many fine prominent strong brown 
(7.5YR 5/6) inped and exped mottles; moderate fine 
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angular and subangular blocky structure; friable; 
common fine roots; many thin dark grayish brown 
(10YR 4/2) clay films on faces of peds; common 
dusky red (2.5YR 3/2) inped concretions; medium 
acid; clear wavy boundary. 

B31tg—29 to 42 inches; grayish brown (10ҮН 5/2) silty 
clay loam; many fine prominent strong brown (7.5YR 
5/6) inped mottles; common fine prominent strong 
brown (7.5YR 5/6) exped mottles; strong fine and 
medium prismatic structure; firm; few fine roots; 
many thin dark grayish brown (10YR 4/2) clay films 
on faces of prisms; many dusky red (2.5YR 3/2) 
inped concretions; slightly acid; clear wavy bound- 


ary. 

B32tg—42 to 52 inches; grayish brown (2.5Y 5/2) silt 
loam; many fine prominent yellowish brown (10YR 
5/6) inped mottles; few fine prominent strong brown 
(7.5УА 5/6) exped mottles; moderate coarse pris- 
matic structure; friable; few fine roots; common thin 
and moderately thick dark gray (10ҮН 4/1) clay 
films on faces of prisms; many dusky red (2.5YR 
3/2) inped concretions; neutral; gradual wavy 
boundary. 

C—52 to 60 inches; grayish brown (2.5Y §/2) silt loam; 
many fine prominent yellowish brown (10YR 5/6) 
mottles; massive; very friable; few fine roots; many 
dusky red (2.5YR 3/2) concretions; neutral. 


Thickness of the solum ranges from 42 to 60 inches. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. The Ap and A2 horizons are slightly acid or neutral. 
The A2 horizon has value of 4 through 6 and chroma of 
2 or 3. The Bit horizon is silt loam or silty clay loam. 
The Bit and B2t horizons have value of 4 or 5 and 
chroma of 2 through 4. They are medium or strongly 
acid. The B3t horizon has hue of 10YR, 2.5Y ог БҮ, and 
value of 5 or 6. It is slightly acid or neutral. 


Borth series 


The Borth series consists of moderately well drained 
soils that are slowly permeable in the upper part and 
rapidly permeable in the lower part. These soils formed 
in clayey water-laid sediments over sandy material. They 
are on low ridges in glacial lake basins. Slopes are 1 to 
4 percent. 

Borth soils formed in.the same kind of material as the 
nearby Poy and Zittau soils. The Bt horizon of Borth soils 
is similar to that of Kaukauna and Winneconne soils. The 
poorly drained Poy and somewhat poorly drained Zittau 
soils are in lower landscape positions. Kaukauna soils 
are underlain by loamy material within a depth of 40 
inches. Winneconne soils have a clay C horizon. 

Typical pedon in an area of Borth silty clay loam, 1 to 
4 percent slopes, 40 feet south and 460 feet east of 
northwest corner sec. 31, T. 20 N., R. 15 E. 


Ар--0 to 8 inches; dark brown (7.5YR 3/2) silty clay 
loam; grayish brown (10YR 5/2) dry; weak medium 
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subangular blocky structure; firm; common fine 
roots; neutral; abrupt smooth boundary. 

B211—8 to 15 inches; reddish brown (bYR 4/3) clay; 
strong fine angular and subangular blocky structure; 
firm; common fine roots; many thin clay films on 
faces of peds; common dark brown (7.5YR 3/2) 
worm casts; neutral; clear wavy boundary. 

B22t—15 to 24 inches; reddish brown (БҮН 4/3) clay; 
week medium prismatic structure parting to moder- 
ate medium subangular blocky; firm; common fine 
roots; many thin clay films on faces of peds; neutral; 
clear wavy boundary. 

BS3t— 24 to 30 inches; reddish brown (БУВ 5/3) clay; few 
fine prominent yellowish red (5YR 4/6) mottles; 
strong fine prismatic structure; firm; common fine 
roots; common moderately thick dark reddish brown 
(БҮН 3/4) clay films on faces of peds; many fine 
and medium pink (БУВ 7/3) lime. segregations dis- 
seminated throughout the mass; strong efferves- 
cence; mildly alkaline; abrupt wavy boundary. 

ІСІ--30 to 55 inches; brown (7.5YR 5/4) fine and 
medium sand; common medium prominent strong 
brown (7.5YR 5/8) and few medium faint pale brown 
(10YR 6/3) mottles; single grained; loose; mildly al- 
kaline; clear wavy boundary. 

ІС2--55 to 60 inches; pale brown (10YR 6/3) fine and 
medium sand; single grained; loose; mildly alkaline. 


Thickness of the solum and depth to the underlying 
sandy material range from 20 to 40 inches. Carbonates 
are in the ВЗЕ horizon or just below the solum. The 
solum ranges from medium acid to moderately alkaline. 

The Ap horizon has 7.5YR or 10YR hue, value of 2 or 
3, and chroma of 1 or 2. It commonly is silty clay loam, 
but in some pedons it is silt loam or silty clay. The Bt 
horizon commonly is clay, but subhorizons of silty clay 
are in some pedons. The IIC horizon is neutral or mildly 
alkaline. 


Brems series 


The Brems series consists of moderately well drained, 
rapidly permeable soils formed in thick deposits of sand. 
These soils are on stream and lake terraces and on low 
sand ridges in glacial lake basins. Slopes are 1 to 4 
percent. The Brems soils in this survey area are outside 
the range defined for the series because they lack mot- 
tles with chroma of 2. This difference, however, does not 
alter the use or behavior of the soils. 

Brems soils are similar to nearby Morocco and Oak- 
ville soils. Morocco soils, in slightly lower landscape po- 
Sitions, are somewhat poorly drained. Oakville soils, in 
higher landscape positions, are well drained. 

Typical pedon in an area of Brems fine sand, 1 to 4 
percent slopes, 260 feet south and 1,820 feet west of 
northeast corner sec. 7, T. 20 N., R. 14 E. 


Ар--0 to 8 inches; very dark grayish brown (10YR 3/2) 
fine sand; weak fine subangular blocky structure; 
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very friable; many fine roots; neutral; abrupt smooth 
boundary. 

B2—8 to 25 inches; yellowish brown (10ҮН 5/4) fine 
sand; weak medium subangular blocky structure; 
very friable; few fine roots; medium acid; clear wavy 
boundary. 

B31—25 to 30 inches; yellowish brown (10YR 5/6) fine 
sand; common medium distinct strong brown (7.5YR 
5/8) and prominent brown (10YR 5/3) mottles; 
single grained; loose; few fine roots; medium acid; 
clear wavy boundary. 

B32—30 to 41 inches; strong brown (7.5YR 5/6) fine 
sand; common fine distinct yellowish red (5YR 4/8), 
many coarse distinct strong brown (7.5YR 5/8), and 
many medium prominent pale brown (10YR 6/3) 
mottles; single grained; loose; medium acid; gradual 
wavy boundary. 

C—41 to 60 inches; pale brown (10YR 6/3) fine sand; 
common medium prominent brownish yellow (10YR 
6/8) mottles in upper part; single grained; loose; 
saturated with water, medium acid. 


Thickness of the solum ranges from 35 to 50 inches. 

The Ap horizon has value of 3 or 4. It ranges from 
medium acid to neutral. Some pedons have an A1 hori- 
zon less than 5 inches thick. The B horizon averages 
between 50 and 70 percent fine sand and between 20 
and 40 percent medium sand. It ranges from medium to 
very strongly acid. Some pedons have a Bir horizon. The 
C horizon is medium or fine sand. Unweathered loamy or 
clayey layers are at depths of 45 to 60 inches in some 
pedons. 


Casco series 


The Casco series consists of well drained soils that 
are moderately permeable in the upper part and very 
rapidly permeable in the lower part. These soils formed 
in a loamy mantle over gravel and sand outwash depos- 
its (fig. 6). They are on valley slopes, knolls, and ridges 
in the uplands. Slopes are 2 to 15 percent. 

Casco soils have the same kind of ИС horizon as Fox 
and Lorenzo Variant soils and commonly are near Fox 
soils. All are in similar landscape positions. Fox soils 
have a solum 24 to 40 inches thick. Lorenzo Variant 
soils have a ШС horizon of loamy or clayey glacial till at 
depths of 24 to 40 inches. . 

Typical pedon in an area of Casco loam, 6 to 15 
percent slopes, eroded, 960 feet east and 390 feet north 
of southwest corner sec. 28, T. 17 N., R. 14 E. 


Ар--0 to 7 inches; dark grayish brown (10YR 4/2) loam; 
weak medium subangular blocky structure; friable; 
common fine roots; about 30 percent by volume of 
dark yellowish brown (10YR 4/4) loam subsoil mate- 
rial incorporated by tillage; about 5 percent by 
volume of gravel; neutral; abrupt smooth boundary. 
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Figure 6.—Profile of Casco loam. The substratum is а good source 
of sand and gravel. The scale is in feet. 


B21t—7 to 12 inches; dark brown (7.5УА 4/4) loam; 
moderate fine subangular blocky structure; friable; 
few fine roots; many thin clay films on faces of 
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peds; about 10 percent by volume of gravel; few 
dark grayish brown (10YR 4/2) worm casts; neutral; 
clear wavy boundary. 

B22t—12 to 15 inches; dark brown (7.5УН 4/4) clay 
loam; moderate medium subangular blocky struc- 
ture; friable; few fine roots; many thin clay films on 
faces of peds; about 10 percent by volume of 
gravel; neutral; abrupt wavy boundary. 

B3t—15 to 17 inches; dark brown (7.5YR 3/2) gravelly 
sandy loam; weak coarse subangular blocky struc- 
ture; very friable; few fine roots; many thin clay 
bridges between mineral grains; about 25 percent by 
volume of gravel; mildly alkaline; abrupt wavy bound- 


ary. 

ІС--17 to 60 inches; yellowish brown (10YR 5/4) gravel 
and sand; stratified; single grained; loose; about 55 
percent by volume of gravel and cobblestones; 
strong effervescence; moderately alkaline. 


Thickness of the solum ranges from 10 to 24 inches, 
the same as the depth to the gravel and sand IIC hori- 
zon. Reaction in the solum ranges from slightly acid to 
mildly alkaline. 

The Ap and B2t horizons are up to 15 percent by 
volume gravel. The B2t horizon has hue of 10YH, 7.5YR, 
or 5YR and value and chroma of 3 or 4. The B3t horizon 
is sandy loam or sandy clay loam that is 10 to 25 
percent by volume gravel. The ИС horizon is mildly or 
moderately alkaline. It is 30 to 60 percent by volume 
gravel. 


Edwards series 


The Edwards series consists of very poorly drained, 
moderately rapidly permeable soils formed in deposits of 
organic material over marl. These soils are in the outer 
fringes of depressional areas and in low areas adjacent 
to lakes. Slopes are O to 2 percent. 

Edwards soils are similar to Adrian, Houghton, Palms, 
and Willette soils. All formed in deposits of organic mate- 
rial. Adrian soils are underlain by sandy material at 
depths of 16 to 51 inches. Houghton soils have organic 
material extending to depths greater than 51 inches. 
Palms soils have loamy material at depths of 16 to 51 
inches that averages less than 35 percent clay. Willette 
soils have clayey or loamy material at depths of 16 to 51 
inches that averages more than 35 percent clay. 

Typical pedon in an area of Edwards muck, 130 feet 
west and 340 feet south of the northeast corner sec. 35, 
T. 17 N., В. 14 E. 


Oa1—0 to B inches; black (N 2/0, broken face and 
rubbed), black (БҮН 2/1, pressed) sapric material; 
about 12 percent fiber, less than 5 percent rubbed; 
massive; very friable; primarily herbaceous fibers; 
sodium pyrophosphate very dark grayish brown 
(10 YR 3/2); neutral; abrupt smooth boundary. 

Oa2—8 to 18 inches; black (N 2/0, broken face and 
rubbed), dark reddish brown (5YR 2/2, pressed) 
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sapric material; about 3 percent fiber, a trace 

rubbed; weak medium subangular blocky structure; 

friable; primarily herbaceous fibers; sodium pyro- 

phosphate very dark brown (10YR 2/2) neutral; 
. abrupt smooth boundary. 

Oa3—18 to 23 inches; dark reddish brown (5YR 2/2, 
broken face), black (10YR 2/1, rubbed and pressed) 
sapric material; about 8 percent fiber, less than 2 
percent rubbed; weak thick platy structure; friable; 
primarily herbaceous fibers; sodium pyrophosphate 
brown (10YR 5/3); few woody fragments; neutral; 
abrupt smooth boundary. 

Lca—23 to 60 inches; gray (БҮ 5/1) marl; massive; very 
friable; few woody fragments; violent effervescence; 
mildly alkaline. 


The depth to the marl (Lca horizon) ranges from 16 to 
51 inches. The organic material is primarily herbaceous, 
but some pedons are as much as 10 percent by volume 
woody fragments. The organic material ranges from 
medium acid to mildly alkaline. 

The surface tier commonly has 10YR hue or is neutral 
and has chroma of 0 through 2 on broken face and 
rubbed. The organic part of the subsurface and bottom 
tiers has 10YR, 7.5YR, 5YR or N hue, value of 2 or 3, 
and chroma of 0 through 2. Some pedons contain thin 
‘layers of hemic material in these tiers. Snail shells are in 
the organic layers of some pedons. The Lca horizon is 
mildly or moderately alkaline. 


Eleva series 


The Eleva series consists of well drained, moderately 
or moderately rapidly permeable soils formed in loamy 
glacial material and the residuum from sandstone. These 
soils are on valley sides. Slopes are 8 to 20 percent. 

Eleva soils are similar to Knowles and Whalan soils. 
Knowles and Whalan soils are in similar landscape posi- 
tions, but they are more than 18 percent clay in the 
argillic horizon and are 20 to 40 inches deep over lime- 
stone bedrock. 

Typical pedon in an area of Eleva loam, 8 to 20 per- 
cent slopes, eroded, 400 feet south and 1,250 feet west 
of northeast corner SW1/4 sec. 32, Т. 17 N., В. 14 E. 


Ар--0 to 5 inches; dark brown (10YR 4/3) loam; weak 
fine subangular blocky structure; friable; many fine 
roots; trace of fine gravel; slightly acid; abrupt 
smooth boundary. 

В21—5 to 10 inches; brown (7.5YR 4/4) loam; weak fine 
and medium subangular blocky structure; friable; 
many fine roots; common thin clay films on faces of 
peds; trace of fine gravel; slightly acid; abrupt 
smooth boundary. 

IIB3—10 to 21 inches; strong brown (7.5YR 5/6) fine 
sand; very weak coarse subangular blocky structure; 
very friable; few fine roots; few thin clay bridges 
between mineral grains; slightly acid; clear wavy 
boundary. 
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Cr—21 to 41 inches; yellow (10YR 7/6) weakly cement- 
ed sandstone bedrock; neutral. 

R—41 inches; light yellowish brown (10YR 6/4) strongly 
cemented sandstone bedrock. 


Thickness of the solum ranges from 20 to 30 inches. 
Depth to strongly cemented sandstone ranges from 40 
to 60 inches. Reaction in the solum is medium or slightly 
acid. The solum is less than 2 percent by volume gravel. 

The Ap horizon has value of 4 or 5 and chroma of 2 or 
3. The B2t horizon is loam or fine sandy loam. The ІІВЗ 
horizon is fine sand, loamy fine sand, or fine sandy loam. 
The Cr horizon is weakly cemented sandstone or fine 
sand that contains fragments of sandstone. 


Fisk series 


The Fisk series consists of somewhat poorly drained 
soils that are rapidly permeable in the upper part and 
moderately permeable in the lower part. These soils 
formed in sandy deposits and the underlying loamy and 
silty water-laid sediments. They are in glacial lake basins, 
on beaches, and on terraces of streams, lakes, апа 
valleys. Slopes are 0 to 3 percent. 

Fisk soils are similar to Yahara soils in having a strati- 
fied C horizon. They have the same kind of B horizon, in 
the upper sandy material, as that of Morocco and 
Nebago soils. The somewhat poorly drained Yahara soils 
lack the upper sandy deposits and are coarse loamy. 
The somewhat poorly drained Morocco soils are sandy 
to depths of 40 inches or more. The somewhat poorly 
drained Nebago soils are sandy over clayey. 

Typical pedon in an area of Fisk loamy fine sand, O to 
3 percent slopes, 1,245 feet east and 70 feet south of 
northwest corner sec. 6, T. 20 N., R. 14 E. 


Ар--0 to 9 inches; very dark brown (10YR 2/2) loamy 
fine sand; weak fine subangular blocky structure; 
very friable; common fine roots; neutral; abrupt 
smooth boundary. 

B1—9 to 24 inches; brown (10YR 4/3) fine sand; many 
coarse faint grayish brown (10ҮН 5/2) mottles, 
common fine prominent red (2.5YR 4/6) mottles, 
and common medium prominent strong brown 
(7.5YR 5/6) mottles; single grained; loose; common 
fine roots; common very dark brown (10ҮН 2/2) 
worm casts in upper 3 inches; large pockets or dis- 
continuous layers of grayish brown (10YR 5/2) fine 
sand in lower 10 inches; medium acid; abrupt 
smooth boundary. 

ІІВ21--24 to 27 inches; light olive brown (2.5Y 5/4) fine 
sandy loam; many medium distinct grayish brown 
(10YR 5/2) mottles and common fine prominent 
strong brown (7.5YR 5/6) mottles; weak fine suban- 
gular blocky structure; very friable; common fine 
roots; slightly acid; abrupt smooth boundary. 

IIB22g—27 to 31 inches; grayish brown (10YR 5/2) silt 
loam; many medium prominent strong brown (7.5 YR 
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5/6) mottles; moderate coarse prismatic structure 
parting to weak subangular blocky; friable; few fine 
roots; slightly acid; clear wavy boundary. 

IIB3g—31 to 39 inches, grayish brown (2.5ҮН 5/2) silt 
loam; many medium prominent strong brown (7.БУВ 
5/6) тоШев and common fine distinct reddish 
brown (БУВ 5/3) mottles; moderate coarse prismatic 
structure parting to moderate thin platy; friable; few 
fine roots; slightly acid; clear wavy boundary. 

ІС--39 to 60 inches; brown (7.5YR 5/4) silt loam and 
pinkish gray (7.5YR 6/2) very fine sandy loam, strati- 
fied; common fine distinct pinkish gray (7.5YR 6/2) 
mottles in silt loam and many medium prominent 
strong brown (7.5YR 5/6) mottles; weak thick platy 
structure; very friable; few fine roots; slight efferves- 
cence below a depth of 55 inches; mildly alkaline. 


Thickness of the solum ranges from 30 to 50 inches. 
The sandy material is 20 to 40 inches thick. It is strongly 
acid to neutral. Free carbonates are below a depth of 40 
inches. 

The Ap horizon has value of 2 through 4 and chroma 
of 1 through 3. Some pedons have an A1 horizon 2 to 6 
inches thick and an A2 horizon 2 to 4 inches thick. 

The B1 horizon has 10YR or 7.5YR hue, value of 4 
through 6, and chroma of 2 through 4. It is loamy fine 
sand or fine sand that averages between 20 and 40 
percent medium sand and between 50 and 65 percent 
fine sand. 

The ІВ and ИС horizons have 7.5YR, 10YR, 2.5Y, or 
5Y hue, value of 4 through 6, and chroma of 2 through 
4. The ИВ horizon ranges from slightly acid to mildly 
alkaline. The ІІВ21 horizon is loam or fine sandy loam. 
The ІІВ229 and ІІВЗа horizons commonly are silt loam, 
loam, or very fine sandy loam. The IIC horizon ranges 
from neutral to moderately alkaline. 


Fox series 


The Fox series consists of well drained soils that are 
moderately permeable in the upper part and rapidly or 
very rapidly permeable in the lower part. These soils 
formed in an upper mantle of silty material and loamy 
outwash over sand and gravel outwash deposits. They 
are on small outwash plains adjacent to recessional mor- 
aines and on valley sides and high valley terraces. 
Slopes are 2 to 12 percent. 

Fox soils are similar to Casco, McHenry, and Whalan 
soils. They are near Casco soils. Casco soils, in similar 
landscape positions, formed in similar material but have 
a solum less than 24 inches thick. McHenry soils are 
fine-loamy but formed in glacial till and lack sand and 
gravel outwash deposits within a depth of 40 inches. 
Whalan soils are fine loamy but have limestone bedrock 
within a depth of 20 to 40 inches. 

Typical pedon in an area of Fox silt loam, 2 to 6 
percent slopes, 968 feet south and 20 feet west of 
northeast corner SE1/4 sec. 29, T. 17 N., R. 14 E. 
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Ар--0 to 9 inches; dark grayish brown (10YR 4/2) silt 
loam; weak coarse subangular blocky structure; very 
friable; common fine roots; neutral; abrupt smooth 
boundary. 

A2—9 to 11 inches; brown (10YR 5/3) silt loam; weak 
thin platy structure; very friable; few fine roots; many 
dark grayish brown (10YR 4/2) worm casts; neutral; 
abrupt wavy boundary. 

B1t—11 to 14 inches; dark yellowish brown (10YR 4/4) 
silt loam; weak fine subangular blocky structure; very 
friable; few fine roots; few thin clay films on faces of 
peds; slightly acid; clear wavy boundary. 

B21t—14 to 19 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; moderate fine subangular blocky 
structure; friable; few fine roots; common thin clay 
films on faces of peds; about 3 percent by volume 
of fine gravel; medium acid; clear wavy boundary. 

IIB22t—19 to 23 inches; dark brown (7.5ҮА 4/4) loam; 
moderate fine and medium subangular blocky struc- 
ture; friable; few fine roots; many thin clay films on 
faces of peds; about 7 percent by volume of gravel; 
medium acid; abrupt wavy boundary. 

IIB3t—23 to 31 inches; dark brown (7.5YR 3/2) sandy 
clay loam; weak medium subangular blocky struc- 
ture; friable; few fine roots; many moderately thick 
clay films on faces of peds; about 10 percent by 
volume of gravel; slightly acid; abrupt wavy bound- 


ary. 

IIIC—31 to 60 inches; yellowish brown (10YR 5/4) sand 
and gravel; single grained; loose; about 21 percent 
by volume of gravel; strong effervescence; mildly 
alkaline. 


Thickness of the solum ranges from 24 to 40 inches, 
the same as the depth to free carbonates. Thickness of 
the upper silty material is less than 24 inches. Reaction 
in the solum ranges from medium acid to neutral. The 
solum is up to 15 percent by volume coarse fragments. 

The Ap horizon has value of 3 or 4. Some pedons lack 
an A2 horizon. The IIB2t horizon is loam or clay loam. 
The ІІВЗІ horizon is sandy loam or sandy clay loam. The 
ИС horizon is mildly or moderately alkaline. It is 20 to 60 
percent by volume gravel. 


Grellton series 


The Grellton series consists of well drained, moderate- 
ly регтеаЫе soils formed in three layers of parent mate- 
rial. The upper layer is loamy material. The middle layer 
is silty material. The lower layer is loamy glacial till. 
These soils are on valley sides and broad moraines of till 
plains. Slopes are 2 to 6 percent. 

Grellton soils are near McHenry and Plano soils. They 
are similar to Puchyan soils. McHenry and Plano soils 
are in similar landscape positions but have a silty A 
horizon. They are also silty in the upper part of the B 
horizon. McHenry soils have a thinner solum and more 
sand in the lower part of the B2 horizon. Plano soils 
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have a mollic epipedon and are fine-silty. Puchyan soils 
have similar material in the lower part of the solum, but 
the upper layer is sandy material. Consequently, the con- 
trol section is coarse loamy. 

Typical pedon in an area of Grellton fine sandy loam, 
2 to 6 percent slopes, 320 feet east and 40 feet south of 
northwest corner SE1/4NW1/4 sec. 31, T. 17 N., R. 14 
E. 


Ар--0 to 8 inches; dark grayish brown (10YR 4/2) fine 
sandy loam; weak fine subangular blocky structure; 
very friable; many fine roots; slightly acid; abrupt 
smooth boundary. 

A2—8 to 13 inches; brown (10YR 5/3) fine sandy loam; 
weak thin platy structure; very friable; many fine 
roots; medium acid; clear wavy boundary. 

B21t—13 to 24 inches; dark yellowish brown (10YR 4/4) 
loam; moderate very fine subangular blocky struc- 
ture; friable; common fine roots; common thin clay 
films on faces of peds; strongly acid; clear wavy 
boundary. 

IIB22t—24 to 31 inches; dark yellowish brown (10YR 
4/4) silt loam; moderate fine subangular blocky 
structure; friable; common fine roots; many thin dark 
brown (7.5YR 4/4) clay films on faces of peds; 
strongly acid; clear wavy boundary. 

IIB23t—31 to 40 inches; dark brown (10YR 4/3) silt 
loam; moderate medium subangular blocky struc- 
ture; friable; few fine roots; many thin dark brown 
(7.5YR 4/4) clay films on faces of peds; strongly 
acid; abrupt wavy boundary. 

ШІВЗ11--40 to 45 inches; dark brown (10YR 4/3) loam; 
weak medium subangular blocky structure; friable; 
few fine roots; few thin clay films on faces of peds; 
about 5 percent by volume of fine gravel; medium 
acid; clear wavy boundary. 

ШЕЗ21--45 to 57 inches; dark brown (7.5YR 4/4) sandy 
loam; weak medium subangular blocky structure; 
very friable; few fine roots; continuous thin clay 
bridges between mineral grains; about 5 percent by 
volume of gravel; slightly acid; abrupt wavy bound- 


ary. 

ІШС--57 to 60 inches; yellowish brown (10ҮВ 5/4) sandy 
loam; massive; very friable; about 8 percent by 
volume of gravel; slight effervescence; moderately 
alkaline. 


Thickness of the solum ranges from 45 to 60 inches. 

The Ap horizon has value of 3 or 4. Some pedons 
have no A2 horizon. The B2t horizon is loam or fine 
sandy loam. It is slightly acid to strongly acid. The IIB2t 
horizon is loam, fine sandy loam, or sandy loam. The ИС 
horizon is sandy loam or fine sandy loam. The ШВ and 
ШС horizons are 5 to 25 percent by volume gravel. 


Hochheim series 


The Hochheim series consists of well drained, moder- 
ately or moderately slowly permeable soils formed in 
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loamy glacial till. The glacial till has a high content of 
dolomite fragments. These soils are on broad crests of 
hills and ridges of till plains. Slopes are 2 to 6 percent. 

Hochheim soils are similar to LeRoy and Nenno soils. 
They are near Nenno and Omro soils. LeRoy soils lack a 
mollic epipedon and have a calcium carbonate equiva- 
lent of 60 to 90 percent in the C horizon. The somewhat 
poorly drained Nenno soils, in lower landscape positions, 
are mottled in the B horizon. Omro soils, in similar land- 
scape positions, have a similar C horizon but are finer 
textured in the B horizon. 

Typical pedon in an area of Hochheim loam, 2 to 6 
percent slopes, 600 feet east and 50 feet north of south- 
west corner NW1/4NW1/4 sec. 18, Т. 17 N., В. 17 E. 


Ар--0 to 7 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak very fine 
subangular blocky structure; friable; many fine roots; 
about 8 percent by volume of gravel; mildly alkaline; 
abrupt smooth boundary. 

B2t—7 to 12 inches; dark reddish brown (БУВ 3/4) 
loam; moderate very fine subangular blocky struc- 
ture; friable; common fine roots; about 10 percent by 
volume of gravel; many thin clay films on faces of 
peds; neutral; abrupt wavy boundary. 

B3t—12 to 16 inches; reddish brown (БҮН 4/4) gravelly 
loam; weak coarse subangular blocky structure; very 
friable; common fine roots; few thin clay bridges 
between mineral grains; about 35 percent by volume 
of gravel; mildly alkaline; abrupt wavy boundary. 

C—16 to 60 inches; light yellowish brown (10YR 6/4) 
gravelly fine sandy loam; weak thin platy structure; 
very friable; about 20 percent by volume of gravel; 
few cobblestones and boulders; strong efferves- 
cence; moderately alkaline (calcium carbonate 
equivalent 46 percent). 


Thickness of the solum ranges from 12 to 20 inches. 
Content of gravel by volume ranges from about 2 to 20 
percent in the B2t horizon and from about 20 to 35 
percent in the B3t and C horizons. 

The Ap horizon has hue of 10YR or 7.5YR and value 
of 2 or 3. The B horizon has 10YR, 7.5YR, or 5YR hue 
and value and chroma of 3 or 4. The B2t horizon is clay 
loam or loam. The B3t horizon is gravelly loam or gravel- 
ly fine sandy loam. The C horizon has a calcium carbon- 
ate equivalent of 40 to 60 percent. It is mildly or moder- 
ately alkaline. 


Hortonville series 


The Hortonville series consists of well drained, moder- 
ately or moderately slowly permeable soils formed in a 
thin mantle of silty or sandy material and in the underly- 
ing loamy glacial till. These soils are on valley sides and 
moraines on till plains. Slopes are 2 to 12 percent. The 
Hortonville soils in this survey area are outside the de- 
fined limits of the series because they lack the interfin- 
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gering of an ас horizon into the argillic horizon. This 
difference, however, does not alter the use or behavior 
of the soils. 

Hortonville soils are similar to Kewaunee, Kidder, and 
Whalan soils. They are near Kewaunee and Whalan 
Soils. Kewaunee soils, in similar landscape positions, are 
finer textured. Kidder soils lack 5YH colors in the B and 
C horizons and have less clay and more sand in the C 
horizon. Whalan soils, in similar landscape positions, are 
underlain by limestone bedrock at depths of 20 to 40 
inches. 

Typical pedon in an area of Hortonville silt loam, 2 to 6 
percent slopes, 860 feet west and 660 feet north of 
southeast corner NE1/4 sec. 16, T. 17 М, R. 16 E. 


Ар--0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam; light brownish gray (10YR 6/2) dry; weak 
fine subangular blocky structure; friable; many fine 
roots; trace of gravel; neutral; abrupt smooth bound- 
ary. 

В211—8 to 18 inches; reddish brown (БУВ 4/3) clay 
loam; moderate very fine subangular blocky struc- 
ture; friable; common fine roots; many thin clay films 
on faces of peds; about 3 percent by volume of 
gravel; neutral; clear wavy boundary. 

B221—18 to 23 inches; reddish brown (БУВ 4/3) clay 
loam; moderate fine subangular blocky structure; fri- 
able; common fine roots; common thin clay films on 
faces of peds; about 4 percent by volume of gravel; 
neutral; clear wavy boundary. 

B3t—23 to 28 inches; reddish brown (БҮН 4/4) loam; 
weak fine subangular blocky structure; friable; 
common fine roots; few thin clay films on faces of 
prisms; about 8 percent by volume of gravel; slight 
effervescence; mildly alkaline; clear wavy boundary. 

C—28 to 60 inches; reddish brown (5YR 4/4) loam; 
massive; friable; about 10 percent by volume of 
gravel; few stones; strong effervescence; moderate- 
ly alkaline. 


Thickness of the solum ranges from 26 to 40 inches. 
Thickness of the upper silty or sandy material is less 
than 20 inches. Free carbonates are in the B3 horizon or 
just below the solum. The solum and the C horizon are 2 
to 20 percent by volume dolomite gravel. 

The Ap horizon has 10YR or 7.5YR hue, value of 3 or 
4, and chroma of 2 or 3. It is silt loam or loamy fine 
sand. It is neutral or slightly acid. Some pedons have an 
A2 or B1 horizon with texture similar to that of the Ap 
horizon. Some pedons have coatings of A2 material on 
faces of peds in the upper part of the Bt horizon. The 
B2t and B3t horizons commonly are clay loam or loam, 
but subhorizons of clay are in some pedons. The Bt 
horizon ranges from medium acid to neutral in the upper 
part. It is neutral or mildly alkaline in the lower part. The 
C horizon is loam or clay loam. It is mildly or moderately 
alkaline. 
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Houghton series 


The Houghton series consists of very poorly drained, 
moderately rapidly permeable soils formed in deposits of 
organic material more than 51 inches thick. These soils 
are in depressional areas and in low areas adjacent to 
drainageways and lakes. Slopes are O to 2 percent. 

Houghton soils are similar to Adrian, Edwards, Palms, 
and Willette soils. All formed in deposits of organic mate- 
rial. Adrian, Palms, and Willette soils have a mineral 
substratum at depths of 16 to 51 inches. Edwards soils 
have a тай substratum at depths of 16 to 51 inches. 

Typical pedon in an area of Houghton muck, 90 feet 
west and 400 feet south of northeast corner 
SE1/4NE1/4 sec. 35, T. 17 N., В. 14 E. 


Оа1--0 to З inches; very dark brown (10YR 2/2, broken 
face, rubbed and pressed) sapric material; about 10 
percent fiber, less than 5 percent rubbed; weak fine 
subangular blocky structure; very friable; primarily 
herbaceous fibers; sodium pyrophosphate brown 
(10YR 4/3); neutral; abrupt smooth boundary. 

Oa2—3 to 12 inches; black (10YR 2/1, broken face and 
pressed), black (N 2/0, rubbed) sapric material; 
about 2 percent fiber, less than 2 percent rubbed; 
weak fine subangular blocky structure; very friable; 
primarily herbaceous fibers; sodium pyrophosphate 
brown (10YR 5/3); slightly acid; abrupt smooth 
boundary. 

Oa3—12 to 22 inches; black (N 2/0, broken face, 
rubbed and pressed) sapric material; about 2 per- 
cent fiber, less than 2 percent rubbed; weak coarse 
subangular blocky structure; friable; primarily herba- 
ceous fibers; sodium pyrophosphate dark brown 
(10YR 3/3); slightly acid; abrupt smooth boundary. 

Oa4— 22 to 60 inches; dark brown (7.5YR 3/2, broken 
face and pressed), black (10YR 2/1, rubbed) sapric 
material; about 30 percent fiber, less than 5 percent 
rubbed; weak thick platy structure; friable; primarily 
herbaceous fibers; sodium pyrophosphate brown 
(10YR 5/3); medium acid. 


The organic material is more than 51 inches thick. It is 
primarily herbaceous, but some pedons are as much as 
10 percent by volume woody fragments. This material 
ranges from medium acid to mildly alkaline. 

The surface tier commonly has 10ҮН hue or is neutral 
and has chroma of 0 through 2 on broken face and 
rubbed. The subsurface and bottom tiers have 10YR, 
7.5YR, 5YR or М hue, value of 2 or 3, and chroma of 0 
through 2. Some pedons contain thin layers of hemic 
material in these tiers. 


Kaukauna series 


The Kaukauna series consists of moderately well 
drained, slowly or very slowly permeable soils formed in 
clayey over loamy water-laid sediments. These soils are 
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on terraces in glacial lake basins. Slopes are 1 to 4 
percent. 

Kaukauna soils have a Bt horizon similar to that of 
Borth and Winneconne soils. Borth soils are underlain by 
sand at a depth of 20 to 40 inches. Winneconne soils 
have a clay B and C horizon. 

Typical pedon in an area of Kaukauna silty clay loam, 
1 10:4 percent slopes, 390 feet west and 40 feet north of 
southeast corner NE1/4SE1/4 sec. 35, T. 18 N., R. 16 
E. 


Ар--0 to 9 inches; very dark brown (10YR 2/2) silty clay 
loam, dark grayish brown (10YR 4/2) dry; weak fine 
subangular blocky structure; friable; many fine roots; 
slightly acid; abrupt smooth boundary. 

A2—9 to 12 inches; brown (7.5YR 4/2) silty clay; weak 
thin platy structure; friable; many fine roots; medium 
acid; abrupt wavy boundary. 

B21t—12 to 18 inches; reddish brown (5YR 4/3) clay; 
moderate very fine angular and subangular blocky 
structure; firm; many fine roots; many thin clay films 
on faces of peds; medium acid; clear wavy bound- 


ary. 

B22t—18 to 26 inches; reddish brown (5YR 4/3) clay; 
weak fine prismatic structure parting to moderate 
fine angular blocky; firm; common fine roots; many 
thin clay films on faces of peds; slightly acid; gradual 
wavy boundary. 

B31t—26 to 37 inches; reddish brown (5YR 4/3) silty 
clay; moderate medium prismatic structure; firm; 
common fine roots; many thin clay films on faces of 
peds; slight effervescence; mildly alkaline; abrupt 
wavy boundary. 

IIB32t—37 to 44 inches; dark brown (10YR 4/3) silt 
loam; common fine prominent strong brown (7.5YR 
5/6) mottles; weak medium subangular blocky struc- 
ture; friable; few fine roots; common thin reddish 
brown (5YR 4/3) clay films on faces of peds; slight 
effervescence; mildly alkaline; abrupt smooth bound- 


ary. 

IIB33t—44 to 48 inches; dark brown (7.5YR 4/4) loam; 
many fine distinct strong brown (7.5YR 5/6) mottles; 
weak coarse subangular blocky structure; friable; 
few fine roots; few thin reddish brown (БУВ 4/3) 
clay films in interstitial pores; slight effervescence; 
mildly alkaline; clear wavy boundary. 

ІС--48 to 60 inches; dark yellowish brown (10YR 4/4) 
and brown (10YR 5/3) very fine sand and silt; strati- 
fied; common medium distinct and prominent yellow- 
ish brown (10YR 5/6) mottles and many coarse faint 
and distinct grayish brown (10YR 5/2) mottles; weak 
thin platy structure; very friable; slight effervescence; 
mildly alkaline. 


Thickness of the solum ranges from 30 to 50 inches. 
Thickness of the upper clayey material and depth to 
carbonates range from 20 to 40 inches. The solum is 
medium acid to mildly alkaline in the upper part and 
neutral to moderately alkaline in the lower part. 
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The Ap horizon has 7.5YR or 10YR hue, value of 2 or 
3, and chroma of 1 or 2. Some pedons lack an A2 
horizon. The ИВЗ horizon has 7.5YR or 10YR hue, value 
of 4 through 6, and chroma of 3 or 4. It is silt loam, 
loam, or very fine sandy loam. Some pedons lack a !ЇВЗ 
horizon. The ИС horizon has strata of silt, fine sand, ог 
very fine sand. It is mildly or moderately alkaline. 


Keowns series 


The Keowns series consists of poorly drained, moder- 
ately permeable soils formed in silty and sandy water-laid 
sediments. These soils are in depressional areas and 
upland drainageways. Slopes аге 0 to 2 percent. 

Keowns soils formed in the same kind of material as 
Korobago, Wauseon, and Yahara soils. The somewhat 
poorly drained Korobago soils and the poorly drained 
Wauseon soils have at depths of 20 to 40 inches glacial 
deposits that are more than 35 percent clay. The some- 
what poorly drained Yahara soils do not have horizons 
dominated by chroma of 2 or less in the upper part of 
the B horizon. 

Typical pedon in an area of Keowns silt loam, 880 feet 
south and 80 feet east of northwest corner NE1/4 sec. 
24, T. 17 N., В. 15 E. 


Ар--0 to 8 inches; black (10YR 2/1) silt loam, dark 
grayish brown (10YR 4/2) dry; weak fine granular 
structure; friable; many fine roots; neutral; abrupt 
smooth boundary. 

B21g—8 to 14 inches; olive gray (БҮ 5/2) silt loam; 
common fine prominent yellowish brown (10YR 5/6) 
mottles; moderate medium subangular blocky struc- 
ture; friable; many fine roots; neutral; clear wavy 
boundary. 

B22g—14 to 20 inches; olive gray (5Y 5/2) silt loam; 
common fine prominent yellowish brown (10YR 5/6) 
mottles; moderate medium subangular blocky struc- 
ture; friable; common fine roots; slight efferves- 
cence; mildly alkaline; clear wavy boundary. 

B23g—20 to 25 inches; olive gray (5Y 5/2) silt loam; 
common fine prominent yellowish brown (10YR 5/6) 
and many fine prominent brown (7.5YR 5/4) mot- 
tles; weak medium subangular blocky structure; fri- 
able; few fine roots; slight effervescence; mildly al- 
kaline; clear wavy boundary. 

C—25 to 60 inches; brown (10YR 5/3) fine sand and 
yellowish brown (10YR 5/4) silt loam; stratified; 
common fine faint brown (7.5YR 5/4) and few 
medium distinct and prominent grayish brown (2.5Y 
5/2) and yellowish brown (10YR 5/6) mottles; very 
friable; few thin strata of very fine sand; strong ef- 
fervescence; mildly alkaline. 


Thickness of the solum ranges from 20 to 30 inches. 
The solum is neutral or mildly alkaline. Free carbonates 
are at depths of 12 to 24 inches. 

The A1 or Ap horizon has 10YR or N hue, value of 2 
or 3, and chroma of 0 through 2. Some pedons have а 
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thin A12 horizon. Some pedons have a dark gray (10ҮН 
4/1) A3 horizon less than 4 inches thick. The B2g hori- 
zon has 5Y or 2.5Y hue and value of 5 or 6. It is silt 
loam, loam, very fine sandy loam, loamy very fine sand, 
or very fine sand. The C horizon is mildly or moderately 
alkaline. It contains strata of silt, very fine sand, or fine 
sand. 


Kewaunee series 


The Kewuanee series consists of well drained and 
moderately well drained soils that are moderately slowly 
or slowly permeable. These soils formed in a thin mantle 
of silty or sandy material and in the underlying loamy or 
clayey glacial till (fig. 7). These soils are on ground, end, 
and recessional moraines. Slopes are 2 to 12 percent. 

Kewaunee soils are near Hortonville, Manawa, and 
Omro soils. They are similar to those soils and Winne- 
conne soils. Hortonville and Omro soils are in similar 
landscape positions. Hortonville soils formed in similar 
material but are fine-loamy. Omro soils have a similar Bt 
horizon, but contain more sand and gravel and less clay 
in the C horizon within depths of 24 to 40 inches. 
Manawa soils formed in similar material but have mottles 
with chroma of 2 or less within the upper 10 inches of 
the argillic horizon. Winneconne soils have more clay in 
the solum and formed in lacustrine sediment. 

Typical pedon in an area of Kewaunee silt loam, 2 to 6 
percent slopes, 2,540 feet north and 200 feet east of 
Southwest corner sec. 36, T. 19 N., R. 14 E. 


Ар--0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam; light brownish gray (10YR 6/2) dry; weak 
medium subangular blocky structure; very friable; 
many fine roots; high content of very fine sand; 
neutral; abrupt smooth boundary. 

A2—8 to 10 inches; brown (10YR 5/3) silt loam; weak 
thin platy structure; very friable; common fine roots; 
high content of very fine sand; slightly acid; abrupt 
wavy boundary. 

B1t—10 to 13 inches; dark brown (7.5YR 4/4) silty clay 
loam; moderate fine and very fine subangular blocky 
structure; friable; common fine roots; few thin clay 
films on faces of peds; slightly acid; clear wavy 
boundary. 

ІВ211--13 to 18 inches; reddish brown (BYR 4/3) clay; 
strong fine and very fine angular blocky structure; 
firm; common fine roots; many thin clay films ол 
faces of peds; few black (БҮН 2/1) stains on faces 
of peds; slightly acid; clear wavy boundary. 

IIB22t—18 to 24 inches; reddish brown (5YR 4/3) clay; 
moderate fine prismatic structure parting to strong 
fine angular blocky; firm; common fine roots; many 
thin clay films on faces of peds; about 5 percent by 
volume of gravel; few black (БУВ 2/1) stains on 
faces of peds; slightly acid; clear wavy boundary. 

ІВЗІ--24 to 29 inches; reddish brown (БУВ 4/4) clay; 
Strong medium prismatic structure parting to moder- 
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Figure 7.—Profile of Kewaunee silt (oam showing prismatic structure 
in lower part of subsoil. The scale is in feet. 


ate medium angular blocky; firm; few fine roots; 
common thin clay films on faces of prisms; about 8 
percent by volume of dolomite gravel; slight ef- 
fervescence; mildly alkaline; clear wavy boundary. 
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IIC—29 to 60 inches; reddish brown (БУВ 4/4) silty clay 
loam; massive; firm; about 6 percent by volume of 
gravel; strong effervescence; moderately alkaline. 


Thickness of the solum ranges from 26 to 40 inches. 
Thickness of the upper silty or sandy material is less 
than 18 inches. Reaction in the solum ranges from 
medium acid to neutral in the upper part and slightly acid 
to mildly alkaline in the lower part. Free carbonates are 
just below the solum or in the B3 horizon. Some pedons 
are mottled between depths of 3 and 6 feet because 
they are seasonally saturated. The solum is O to 10 
percent by volume dolomite gravel. 

The Ap horizon has hue of 10YR or 7.5YR and value 
of 3 or 4. It commonly is silt loam, silty clay loam, or 
loamy fine sand. Some pedons lack an A2 and B1 hori- 
zon. The B2t and B3t horizons commonly are silty clay 
or clay, but the range includes subhorizons of clay loam 
and silty clay loam. The C horizon is silty clay, clay, clay 
loam, or silty clay loam. It is mildly or moderately alka- 
line. 


Kidder series 


The Kidder series consists of well drained, moderately 
permeable soils formed in a thin mantle of silty or sandy 
material and in the underlying loamy glacial till. These 
soils are on valley sides, hillsides, and morainic ridges of 
tili plains. Slopes are 2 to 15 percent. 

Kidder soils are similar to Fox, McHenry, and Whalan 
soils. They are commonly near McHenry soils. Fox soils 
have a similar Bt horizon but are underlain by sand and 
gravel at depths of 24 to 40 inches. McHenry soils, in 
similar landscape positions, formed in similar material, 
but the silty mantle is thicker. Consequently, McHenry 
soils have a lower content of sand in the upper part of 
the solum. Whalan soils formed in similar material but 
overlie limestone bedrock at depths of 20 to 40 inches. 

Typical pedon in an area of Kidder silt loam, 6 to 15 
percent slopes, eroded, 490 feet west and 60 feet south 
of northeast corner sec. 16, T. 17 N., R. 14 E. 


Ар--0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam; light brownish gray (10YR 6/2) dry; weak 
medium subangular blocky structure; very friable; 
common fine roots; neutral; abrupt smooth bound- 


ary. 

В1--7 to 9 inches; brown (10YR 4/3) silt loam; weak 
medium subangular blocky structure; very friable; 
common fine roots; common very dark grayish 
brown (10YR 3/2) worm casts; neutral; abrupt wavy 
boundary. 

ИВ211—9 to 13 inches; dark brown (7.5YR 4/4) loam; 
moderate very fine subangular blocky structure; fri- 
able; common fine roots; common thin clay films on 
faces of peds; about 5 percent by volume of gravel; 
neutral; clear wavy boundary. 

NB22t—13 to 24 inches; dark brown (7.5YR 4/4) sandy 
clay loam; moderate fine subangular blocky struc- 
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ture; friable; few fine roots; continuous thin clay films 
on faces of peds; about 8 percent by volume of 
gravel; neutral; clear wavy boundary. 

IIB3t—24 to 32 inches; dark brown (7.5YR 4/4) sandy 
loam; weak medium subangular blocky structure; fri- 
able; few fine roots; common thin clay films on faces 
of peds; about 8 percent by volume of gravel; neu- 
tral; abrupt wavy boundary. 

ІС--32 to 60 inches; yellowish brown (10YR 5/4) fine 
sandy loam; weak thin platy structure; very friable; 
few fine roots in the upper part; about 10 percent by 
volume of gravel; slight effervescence; mildly alka- 
line. 


Thickness of the solum ranges from 24 to 40 inches. 
Thickness of the upper silty or sandy material is less 
than 15 inches. The solum typically ranges from medium 
acid to neutral, but the lower part of some pedons is 
mildly alkaline. The lower part of the solum is up to 15 
percent by volume gravel. 

The Ap horizon has color value of 3 or 4 and chroma 
of 2 or 3. The Ap and B1 horizons are mostly silt loam, 
but in some pedons they are loamy fine sand. The 11821 
horizon is loam, sandy clay loam, or clay loam. The ІС 
horizon is sandy loam or fine sandy loam. It is 5 to 35 
percent by volume gravel. 


Kingsville series 


The Kingsville series consists of very poorly drained, 
rapidly permeable soils formed in thick deposits of sand. 
These soils are in depressional areas of outwash plains 
and glacial lake basins. Slopes are 0 to 2 percent. 

Kingsville soils are near Morocco and Nebago Variant 
Soils. The somewhat poorly drained Morocco soils do not 
have low chroma matrix colors in the upper part of the B 
horizon. The very poorly drained Nebago Variant soils 
have clayey material at depths of 20 to 40 inches. 

Typical pedon in an area of Kingsville mucky loamy 
fine sand, 1,150 feet west and 80 feet north of southeast 
corner SW1/4 sec. 5, T. 20 N., R. 14 E. 


A1—0 to 7 inches; black (10YR 2/1) mucky loamy fine 
sand, dark gray (10YR 4/1) dry; weak fine granular 
structure; very friable; many fine roots; strongly acid; 
abrupt smooth boundary. 

В20--7 to 12 inches; dark gray (10ҮН 4/1) fine sand; 
many fine faint grayish brown (10YR 5/2) mottles; 
weak coarse subangular blocky structure; very fri- 
able; common fine roots; discontinuous thin lenses 
of black (10YR 2/1) mucky fine sand; strongly acid; 
abrupt irregular boundary. 

B3—12 to 26 inches; grayish brown (10YR 5/2) fine 
sand; many coarse faint dark gray (10YR 4/1) mot- 
tles; single grained; loose; few fine roots; medium 
acid; clear wavy boundary. 

C—26 to 60 inches; brown (10YR 5/3) fine sand; single 
grained; loose; slightly acid. 


B6 


Thickness of the solum ranges from 18 to 28 inches. 
The solum commonly is strongly or very strongly acid, 
but in some pedons it is medium acid. 

The A1 horizon is 3 to 9 inches thick. The B2g horizon 
has value of 4 or 5. The B3 horizon has value of 4 
through 6. The C horizon is medium or fine sand. It is 
medium or slightly acid. 


Knowles series 


The Knowles series consists of well drained, moder- 
ately permeable soils formed in silty material and the 
underlying loamy glacial till over limestone bedrock. 
These soils are on valley sides and on ground moraines 
of till plains. Slopes are 2 to 12 percent. 

Knowles soils are near McHenry, Ritchey, and St. 
Charles soils. They are similar to Whalan soils. McHenry 
and St. Charles soils are underlain by glacial till and do 
not have limestone bedrock within a depth of 60 inches. 
McHenry soils are fine-loamy. Whalan soils, in similar 
landscape positions, are underlain by limestone and are 
fine-loamy. Ritchey soils are less than 20 inches deep 
over limestone. 

Typical pedon in an area of Knowles silt loam, 6 to 12 
percent slopes, eroded, 925 feet west and 395 feet 
south of northeast corner SW1/4 sec. 21, T. 17 N., В. 
14 E. 


Ар--0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam; weak very fine subangular blocky structure; 
very friable; common fine roots; neutral; abrupt 
smooth boundary. 

B1—6 to 9 inches; brown (10YH 4/3) silt loam; weak 
fine subangular blocky structure; friable; common 
fine roots; common dark grayish brown (10YR 4/2) 
worm casts; slightly acid; clear wavy boundary. 

B21t—9 to 17 inches; dark brown (10YR 4/3) silt loam; 
moderate fine subangular blocky structure; friable; 
common fine roots; common thin clay films on faces 
of peds; medium acid; clear wavy boundary. 

B22t—17 to 27 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; moderate medium subangular blocky 
structure; friable; few fine roots; continuous thin clay 
films on faces of peds; slightly acid; clear wavy 
boundary. 

lIB23t—27 to 32 inches; dark brown (7.5YR 4/4) clay 
loam; moderate medium subangular blocky struc- 
ture; friable; few fine roots; many thin dark reddish 
brown (5УВ 3/4) clay films on faces of peds; about 
8 percent by volume of gravel; neutral; abrupt wavy 
boundary. 

R—32 inches; bedded limestone bedrock. 


. Thickness of the solum typically is 30 to 40 inches but 
ranges from 20 to 40 inches, the same as the depth to 
bedrock. Thickness of the upper silty material ranges 
from 20 to 36 inches. 

Reaction in the upper silty material of the B horizon 
ranges from slightly to strongly acid. The ИВ horizon is 
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clay loam or sandy clay loam and is up to 15 percent by 
volume gravel. it ranges from slightly acid to mildly alka- 
line. 


Korobago series 


The Korobago series consists of somewhat poorly 
drained soils that are moderately permeable in the upper 
part and slowly or moderately slowly permeable in the 
lower part. These soils formed in silty and loamy water- 
laid sediment and in the underlying glacial till. They are 
in swales and drainageways in the uplands. Slopes are 0 
to 3 percent. 

Korobago soils formed in material similar to that in 
which Wauseon and Yahara soils formed. The poorly 
drained Wauseon soils have a B horizon dominated by 
chroma of 2 or less. The somewhat poorly drained 
Yahara soils are underlain by stratified very fine sand 
and very fine sandy loam. 

Typical pedon in an area of Korobago silt loam, 0 to 3 
percent slopes, 210 feet south and 1,110 feet east of 
northwest corner NE1/4 sec. 36, T. 19 N., R. 16 E. 


Ар-<0 to 9 inches; black (10YR 2/1) silt loam; weak fine 
subangular blocky structure; friable; many fine roots; 
mildly alkaline; abrupt smooth boundary. 

B21—9 to 19 inches; dark yellowish brown (10YR 4/4) silt 
loam; common medium distinct grayish brown (10YR 
5/2) and yellowish brown (10YR 5/6) mottles; weak 
medium subangular blocky structure; friable; 
common fine roots; common worm casts; discontin- 
uous lenses of olive gray (5Ү 5/2) silt loam in lower 2 
inches; mildly alkaline; abrupt smooth boundary. 

B22—19 to 26 inches; brown (7.5YR 4/4) loamy very 
fine sand; many medium distinct grayish brown 
(10YR 5/2) and prominent strong brown (7.5YR 5/6) 
mottles; weak coarse subangular blocky structure; 
very friable; few fine roots; few worm casts; few thin 
strata of very fine sand and very fine sandy loam; 
neutral; abrupt smooth boundary. 

B23—26 to 31 inches; brown (7.5YR 5/4) loam; many 
medium faint grayish brown (10YR 5/2) and promi- 
nent strong brown (7.5YR 5/6) тошез; weak 
medium prismatic structure; friable; few fine roots; 
few worm casts; about 3 percent by volume of very 
coarse sand and fine gravel; few thin strata of very 
{пе sand; slight effervescence; mildly alkaline; 
abrupt smooth boundary. 

ІІВ24--31 to 36 inches; reddish brown (БҮҢ 4/3) silty 
clay loam; many fine faint brown (7.5YR 4/4 and 
7.5YR 5/2) mottles; moderate medium prismatic 
structure; firm; few fine roots; about 5 percent by 
volume of gravel; some grains of very fine sand 
along faces of prisms; slight effervescence; mildly 
alkaline; gradual wavy boundary. 

ІС--36 to 60 inches; reddish brown (БУВ 5/3) silty clay 
loam; many fine faint brown (7.5YR 4/4) and promi- 
nent light olive gray (БҮ 6/2) mottles; massive; firm; 
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about 5 percent by volume of gravel; common 
medium pink (БУВ 7/3) lime segregations in upper 
few inches, few below; strong effervescence; moder- 
ately alkaline. 


Thickness of the solum typically is 30 to 40 inches but 
ranges from 24 to 45 inches. Thickness of the coarser 
textured water-laid sediment is 18 to 36 inches. The 
solum ranges from slightly acid to mildly alkaline. Free 
carbonates are just below the solum or in the B3 hori- 
zon. 

The Ap horizon has color value of 2 or 3 and chroma 
of 1 or 2. The B2 horizon has 10YR or 7.5YR hue, value 
of 4 or 5, and chroma of 2 through 4. It contains varying 
strata of silt, very fine sand, and fine sand. It averages 
between 15 and 50 percent fine sand or coarser. Thin 
lenses or layers of coarser sand and fine gravel are in 
the B23 horizon of some pedons. Some pedons have no 
IIB horizon. The ИВ horizon and the IIC horizon have 
value of 4 or 5 and chroma of 3 or 4. They are silty clay, 
clay, clay loam, or silty clay loam. They are as much as 
20 percent by volume gravel. The ИС horizon is mildly or 
moderately alkaline. 


Lamartine series 


The Lamartine series consists of somewhat poorly 
drained, moderately permeable soils formed in silty ma- 
terial and the underlying loamy glacial till. The glacial till 
has a high content of carbonates and dolomite frag- 
ments. These soils are on valley terraces and in drain- 
ageways on uplands. Slopes аге 0 to 3 percent. 

Lamartine soils formed in material similar to that in 
which the nearby Atterberry, Lomira, and Ossian soils 
formed. The somewhat poorly drained Atterberry soils, in 
similar landscape positions, and the poorly drained 
Ossian soils, on nearby lowlands, formed in thicker de- 
posits of silty material and have a silt loam C horizon. 
Lomira soils, on adjacent uplands, do not have mottles 
with chroma of 2 or less in the upper 10 inches of the Bt 
horizon. 

Typical pedon in an area of Lamartine silt loam, 0 to 3 
percent slopes, 120 feet south and 50 feet west of 
northeast corner NW1/4 sec. 26, T. 17 М. R. 15 E. 


Ар—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; friable; common fine roots; neu- 
tral; abrupt smooth boundary. 

B1t—9 to 14 inches; brown (10YR 4/3) silty clay loam; 
common fine faint grayish brown (10YR 5/2) inped 
mottles; common fine prominent strong brown 
(7.5YR 5/6) inped and exped mottles; weak very 
fine subangular blocky structure; friable; common 
fine roots; common thin dark brown (7.5YR 4/2) clay 
films on faces of peds; few fine dark reddish brown 
(5YR 2/2) inped concretions; neutral; clear wavy 
boundary. 
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B2t—14 to 25 inches; brown (10YR 5/3) silty clay loam; 
many medium faint grayish brown (10YR 5/2) inped 
mottles; common fine prominent strong brown 
(7.5YR 5/6) inped and exped mottles; moderate fine 
subangular blocky structure; friable; common fine 
roots; common thin dark brown (7.5YR 4/2) clay 
films on faces of peds; common fine dark reddish 
brown (5YR 2/2) тред concretions; neutral; clear 
wavy boundary. 

IIB3tg—25 to 30 inches; grayish brown (2.5YR 5/2) 
loam; common fine prominent yellowish brown 
(10YR 5/8) inped and exped mottles; weak medium 
subangular blocky structure; friable; few fine roots; 
few thin dark brown (7.5YR 4/2) clay films on faces 
of peds; many fine dark reddish brown (5YR 2/2) 
inped concretions; about 7 percent by volume of 
gravel; mildly alkaline; clear wavy boundary. 

IIC—30 to 60 inches; brown (10YR 5/3) and pale brown 
(10YR 6/3) gravelly fine sandy loam; many medium 
faint grayish brown (10YR 5/2) mottles and common 
fine prominent yellowish brown (10YR 5/6) mottles; 
massive; very friable; common fine dark reddish 
brown (БҮН 2/2) concretions; about 30 percent by 
volume of gravel; strong effervescence; moderately 
alkaline (calcium carbonate equivalent 65 percent). 


Thickness of the solum ranges from 24 to 40 inches. 
Thickness of the upper silty material ranges from 20 to 
36 inches. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. Some pedons have a thin A2 horizon. The B horizon, 
in the upper silty material, has value of 4 or 5, and 
chroma of 2 through 4. It is silt loam or silty clay loam. It 
is slightly acid or neutral. The ИВ horizon has 10YR or 
2.5Y hue, value of 4 through 6, and chroma of 2 or 3. It 
is loam or clay loam that is about 5 to 15 percent by 
volume gravel. It is neutral or mildly alkaline. The IIC 
horizon has a calcium carbonate equivalent of 60 to 90 
percent. It is about 20 to 40 percent by volume gravel. 


LeRoy series 


The LeRoy series consists of well drained, moderately 
permeable soils formed mostly in silty material and partly 
in the underlying loamy glacial till. The glacial till has a 
high content of carbonates and dolomite fragments (fig. 
8). These soils are on side slopes and crests of drum- 
lins, оп knolls, апа on morainic ridges of till plains. 
Slopes are 2 to 12 percent. 

LeRoy soils formed in the same kind of material as 
Hochheim soils and the nearby Lamartine and Lomira 
soils. Hochheim soils have a mollic epipedon and a cal- 
cium carbonate equivalent of 40 to 60 percent in the C 
horizon. Lamartine and Lomira 5015 are in lower Іапа- 
scape positions, where the silty mantle is thicker, and 
contain less sand in the control section. Lamartine soils 
are mottled in the upper part of the Bt horizon. 

Typical pedon in an area of LeRoy silt loam, 6 to 12 
percent slopes, eroded, 240 feet south and 695 feet 
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Figure 8.—Profile ot LeRoy silt loam showing high content of limestone fragments in substratum. The scale is in feet. 


west of northeast corner SE1/4NW1/4 sec. 29, Т. 17 N., 
R. 15 E. 


Ар—0 to 8 inches; very dark grayish brown (10ҮН 3/2) 
silt юат, light brownish gray (10YR 6/2) dry; weak 
fine subangular blocky structure; very friable; 
common fine roots; neutral; abrupt smooth bound- 
ary. 

B1—8 to 10 inches; dark yellowish brown (10YR 4/4) silt 
loam; weak very fine subangular blocky structure; 


very friable; common fine roots; common very dark 
grayish brown (10YR 3/2) worm casts; neutral; 
abrupt wavy boundary. 

B21t—10 to 16 inches; dark brown (10YR 4/3) silty clay 
loam; moderate very fine subangular blocky struc- 
ture; friable; common fine roots; many thin clay films 
on faces of peds; estimated 15 percent sand; neu- 
tral; abrupt wavy boundary. 

IIB22t—16 to 19 inches; dark brown (7.5YR 4/4) clay 
loam; moderate very fine subangular blocky struc- 
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ture; friable; common fine roots; many moderately 
thick dark brown (7.5YR 3/2) clay films on faces of 
peds; about 10 percent by volume of gravel; mildly 
alkaline; abrupt wavy boundary. 

ІС--19 to 60 inches; yellowish brown (10YR 5/4) gravel- 
ly fine sandy loam; massive; very friable; about 40 
percent by volume of gravel; strong effervescence; 
moderately alkaline (calcium carbonate equivalent 
70 percent). 


Thickness of the solum ranges from 12 to 24 inches. 
Thickness of the upper silty material ranges from 10 to 
20 inches. 

The Ap horizon has value of 3 or 4. Reaction in the 
upper silty material of the B horizon ranges from medium 
acid to neutral. The ИВ horizon is loam or clay loam that 
is about 5 to 15 percent by volume gravel. Reaction is 
neutral or mildly alkaline. The ИС horizon has a calcium 
carbonate equivalent of 60 to 90 percent. It is about 20 
to 40 percent by volume gravel. 


Lomira series 


The Lomira series consists of well drained, moderately 
permeable soils formed mostly in silty material and the 
underlying loamy glacial till. The glacial till has a high 
content of carbonates and dolomite fragments. These 
soils are on the lower side slope of drumlins, on knolls, 
and on morainic ridges of till plains. Slopes are 2 to 6 
percent. 

Lomira soils formed in the same kind of material as 
the nearby Lamartine, LeRoy, and St. Charles soils. The 
somewhat poorly drained Lamartine soils, in the lower 
landscape positions, are mottled in the upper part of the 
Bt horizon. LeRoy soils are in higher landscape positions 
where the silty mantle is less than 20 inches thick and 
the solum is less than 24 inches thick. St. Charles soils 
are in similar landscape positions where the silty mantle 
is more than 40 inches thick. Consequently, they have a 
thicker solum. 

Typical pedon in an area of Lomira silt loam, 2 to 6 
percent slopes, 345 feet south and 545 feet west of 
northeast corner SE1/4NW1/4 sec. 29, T. 17 N., В. 15 
E. 


Ар--0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; weak 
fine subangular blocky structure; very friable; 
common fine roots; many worm casts; neutral; 
abrupt smooth boundary. 

B1—9 to 12 inches; brown (10YR 4/3) silt loam; weak 
very fine subangular blocky structure; very friable; 
common fine roots; common very dark grayish 
brown (10YR 3/2) worm casts; neutral; abrupt wavy 
boundary. 

B21t—12 to 20 inches; dark yellowish brown (10YR 4/4) 
silt loam; weak fine subangular blocky structure; fri- 
able; common fine roots; common thin clay films on 
faces of peds; slightly acid; gradual wavy boundary. 
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B221—20 to 32 inches; dark brown (10YR 4/3) silty clay 
loam; moderate fine subangular blocky structure; fri- 
able; common fine roots; many thin clay films on 
faces of peds; neutral; abrupt wavy boundary. 

1B23t—32 to 37 inches; dark brown (7.5YR 4/4) clay 
loam; moderate fine subangular blocky structure; fri- 
able; few fine roots; many moderately thick dark 
brown (7.5YR 3/2) clay films on faces of peds; 
about 10 percent by volume of gravel; mildly alka- 
line; abrupt wavy boundary. 

ІС--37 to 60 inches; yellowish brown (10YR 5/4) gravel- 
ly fine sandy loam; massive; very friable; about 40 
percent by volume of gravel; strong effervescence; 
moderately alkaline (calcium carbonate equivalent 
65 percent). 


Thickness of the solum ranges from 24 to 40 inches. 
Thickness of the upper silty material ranges from 20 to 
36 inches. 

The Ap horizon has value of 3 or 4. Reaction in the 
upper silty material in the B horizon ranges from medium 
acid to neutral. The IIB horizon is loam or clay loam that 
is about 5 to 15 percent by volume gravel. Reaction is 
neutral or mildly alkaline. The ИС horizon: has a calcium 
carbonate equivalent of 60 to 90 percent. it is about 20 
to 40 percent by volume gravel. 


Lorenzo Variant 


The Lorenzo Variant consists of moderately well 
drained soils formed in loamy outwash over very gravelly 
outwash and loamy or clayey glacial till. Permeability is 
moderate over slow or moderately slow. These soils are 
on glacial till moraines in some of the highest positions 
of the landscape. Slopes are 2 to 8 percent. 

Lorenzo Variant soils have а IIC horizon similar to that 
of Casco and Fox soils. Casco and Fox soils do not 
have the loamy or clayey ШС horizon within depths of 24 
to 40 inches. Fox soils have a solum 24 to 40 inches 
thick. 

Typical pedon in an area of Lorenzo Variant loam, 2 to 
8 percent slopes, 855 feet south and 395 feet east of 
northwest corner SE1/4 sec. 34, T. 18 N., R. 16 E. 


Ар--0 to 9 inches; very dark grayish brown (10ҮН 3/2) 
loam, dark brown (10ҮН 4/3) dry; weak fine suban- 
gular blocky structure; friable; many fine roots; neu- 
tral; abrupt smooth boundary. 

B2t—9 to 14 inches; dark brown (7.5YR 4/4) clay loam; 
moderate fine subangular blocky structure; friable; 
many fine roots; continuous thin dark reddish brown 
(БҮН 3/3) clay films on faces of peds; neutral; 
abrupt wavy boundary. 

B3t—14 to 19 inches; brown (7.5YR 4/4) gravelly sandy 
loam; weak medium subangular blocky structure; 
very friable; many fine roots; many thin clay bridges 
between mineral grains; about 40 percent by volume 
of gravel; about 10 percent by volume of cobble- 
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stones; slight effervescence; mildly alkaline; abrupt 
wavy boundary. 

ІС1--19 to 32 inches; brown (7.5YR 5/4) very gravelly 
loamy sand; common medium distinct strong brown 
(7.5YR 5/6) mottles; single grained; loose; few fine 
roots; about 63 percent by volume of gravel; about 
15 percent by volume of cobblestones; strong ef- 
fervescence; mildly alkaline; abrupt wavy boundary. 

ІШС2--32 to 60 inches; reddish brown (БУВ 5/3) clay 
loam; common fine prominent gray (5Ү 6/1) and 
yellowish red (5YR 5/6) mottles; massive; firm; 
about 17 percent by volume of gravel; few cobble- 
stones; common pink (5УВ 7/3) lime segregations; 
strong effervescence; mildly alkaline. 


Thickness of the solum ranges from 12 to 27 inches. 
Depth to the ШС horizon ranges from 24 to 40 inches. 
The Bt horizon has no mottles with chroma of 2 or less. 
Free carbonates are in the ВЗ horizon or just below the 
solum. The ПС horizon is seasonally saturated. 

The Ap horizon has value of 2 or 3. It is slightly acid to 
mildly alkaline. 

The B2t horizon has 10YR, 7.5YR, or 5YR hue and 
value and chroma of 3 or 4. It is loam, clay loam, or 
sandy clay loam that is as much as 20 percent by 
volume gravel. It is slightly acid to mildly alkaline. The 
B3t horizon has 10YR or 7.5 YR hue, value of 4 or 5, and 
chroma of 3 or 4. It is gravelly or very gravelly sandy 
loam or loamy sand that is about 20 to 60 percent by 
volume gravel and as much as 10 percent by volume 
cobblestones. It ranges from neutral to moderately alka- 
line. 

The ИС1 horizon has 10YR or 7.5YR hue, value of 4 
through 6, and chroma of 2 through 4. It is very gravelly 
loamy sand or sand that is about 55 to 75 percent by 
volume gravel and as much as 15 percent by volume 
cobblestones. |t is mildly or moderately alkaline. The 
IHC2 horizon is clay loam, silty clay loam, silty clay, or 
clay that is as much as 20 percent by volume gravel. It is 
mildly or moderately alkaline. 


Manawa series 


The Manawa series consists of somewhat poorly 
drained, slowly permeable soils formed in clayey or 
loamy glacial till. These soils are on valley terraces and 
іп upland drainageways. Slopes are 0 to 3 percent. 

Manawa soils formed in the same kind of material as 
the nearby Kewaunee and Poygan soils. Kewaunee soils, 
in higher landscape positions, do not have mottles with 
chroma of 2 or less. The poorly drained Poygan soils are 
in depressional areas. 

Typical pedon in an area of Manawa silty clay loam, 0 
to 3 percent slopes, 805 feet south and 160 feet east of 
northwest corner SW1/4 sec. 12, T. 17 N., R. 16 E. 


Ар--0 to 9 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; weak fine subangu- 
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lar blocky structure; friable; many fine roots; neutral; 
abrupt smooth boundary. 

B21t—9 to 15 inches; reddish brown (5YR 4/4) silty clay 
loam; many medium distinct brown (7.5YR 5/2) and 
common fine faint dark brown (7.5YR 4/4) mottles; 
strong fine angular and subangular blocky structure; 
firm; many fine roots; many thin clay films on faces 
of peds; about 3 percent by volume of gravel; neu- 
tral; clear wavy boundary. 

B22t—15 to 26 inches; reddish brown (SYR 4/3) silty 
clay; many medium distinct grayish brown (10YR 
5/2) and many medium prominent strong brown 
(7.5YR 5/6) mottles; moderate fine prismatic struc- 
ture parting to strong fine subangular blocky; firm; 
many fine roots; common thin clay films on faces of 
peds; about 8 percent by volume of gravel; neutral; 
clear wavy boundary. 

B3—26 to 35 inches; reddish brown (BYR 4/3) silty clay; 
many medium prominent gray (БУВ 5/1) mottles; 
moderate medium prismatic structure; firm; few fine 
roots; about 5 percent by volume of gravel; many 
pink (5ҮН 7/3) lime segregations; faces of prisms 
almost totally gleyed; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

C—35 to 60 inches; reddish brown (SYR 4/3) silty clay; 
common medium prominent gray (БУВ 5/1) mottles; 
massive; firm; about 5 percent by volume of gravel; 
few pink (5YR 7/3) lime segregations; strong ef- 
fervescence; moderately alkaline. 


Thickness of the solum ranges from 26 to 40 inches. 
Some pedons have an upper mantle of silty material less 
than 20 inches thick. The solum commonly ranges from 
slightly acid to mildly alkaline but is moderately alkaline 
in the lower part of some pedons. Free carbonates are 
just below the solum or in the B3 horizon. The solum is 
as much as 10 percent by volume gravel. 

The Ap horizon has 10YR or 7.5YR hue, value of 2 or 
3, and chroma of 1 or 2. It is 6 to 9 inches thick. Some 
pedons have an A1 and A2 horizon. The B horizon has 
value of 4 or 5 and chroma of 3 or 4. It commonly is silty 
clay loam, silty clay, or clay, but subhorizons of clay 
loam are in some pedons. The C horizon is clay, silty 
clay, clay loam, or silty clay loam. It is mildly or moder- 
ately alkaline. It is as much as 10 percent by volume 
gravel. 


McHenry series 


The McHenry series consists of well drained, moder- 
ately permeable soils formed in silty material and the 
underlying loamy glacial till. These soils are on valley 
sides and on low hills and morainic ridges of till plains. 
Slopes are 2 to 12 percent. 

McHenry soils formed in the same kind of material as 
the nearby Kidder, St. Charles, and Whalan soils. Kidder 
Soils, in similar landscape positions, contain more sand 
in the upper part of the solum. St. Charles soils com- 
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monly are in slightly lower landscape positions where the 
silty material is thicker. Consequently, the control section 
is fine-silty. Whalan soils are 20 to 40 inches deep over 
limestone bedrock. 

Typical pedon in an area of McHenry silt loam, 2 to 6 
percent slopes, 530 feet south and 660 feet east of 
northwest corner SE1/4 sec. 28, T. 17 М, В. 14 E. 


Ар--0 to 9 inches; dark grayish brown (10YR 4/2) сін 
loam; weak medium subangular blocky structure; 
very friable; common fine roots; neutral; abrupt 
smooth boundary. 

B1—9 to 14 inches; dark: brown (10YR 4/3) silt loam; 
weak very fine subangular blocky structure; friable; 
few fine roots; few dark grayish brown (10ҮН 4/2) 
worm casts; slightly acid; clear wavy boundary. 

B21t—14 to 21 inches; dark yellowish brown (10YR 4/4) 
silt loam; moderate very fine subangular blocky 
structure; friable; few fine roots; many thin dark 
brown (7.5YR 4/4) clay films on faces of peds; 
medium acid; abrupt wavy boundary. 

1IB22t—21 to 32 inches; dark brown (7.5YR 4/4) clay 
loam; moderate fine subangular blocky structure; fri- 
able; few fine roots; common moderately thick dark 
brown (7.5YR 3/2) clay films on faces of peds; 
about 12 percent by volume of gravel; few dolomite 
cobblestones; slightly acid; clear wavy boundary. 

ПС—32 to 60 inches; yellowish brown (10YR 5/4) fine 
sandy loam; moderate thin platy structure; very fri- 
able; few fine roots in upper part; about 8 percent by 
volume of gravel; slight effervescence; moderately 
alkaline (calcium carbonate equivalent 35 percent). 


Thickness of the solum ranges from 30 to 40 inches, 
the same as the depth to carbonates. Thickness of the 
upper silty material ranges from 15 to 30 inches. The 
lower part of the solum is up to 15 percent by volume 
gravel. 

The Bt horizon is silt loam or silty clay loam. It ranges 
from slightly to strongly acid. The !IBt horizon is clay 
loam, sandy clay loam, or sandy loam. It is slightly acid 
or neutral. The ИС horizon is sandy loam or fine sandy 
loam. It is 5 to 35 percent by volume gravel. 


Menasha series 


The Menasha series consists of poorly drained, slowly 
or very slowly permeable soils formed in clayey water- 
laid sediment. These soils are in slightly depressed areas 
in lake basins and on stream terraces. Slopes are 0 to 2 
percent. 

Menasha soils formed in the same kind of material as 
the nearby Neenah and Winneconne soils. The some- 
what poorly drained Neenah soils and the moderately 
well drained Winneconne soils, in slightly higher land- 
scape positions, do not have matrix colors with chroma 
of 2 or less in the upper part of the B horizon. 


91 


Typical pedon in an area of Menasha clay, 1,270 feet 
south and 1,270 feet west of northeast corner SE1/4 
sec. 20, T. 20 N., В. 15 E. 


Ар—0 to 7 inches; Маск (10YR 2/1) clay, dark gray 
(10YR 9/1) dry; moderate fine and medium granular 
Structure; firm; many fine roots; mildly alkaline; 
abrupt smooth boundary. 

B11g—7 to 11 inches; very dark gray (bY 3/1) clay, 
grayish brown (10YR 5/2) dry; many fine prominent 
dark brown (7.5YR 4/4) mottles; moderate fine su- 
bangular blocky structure; firm; many fine roots; 
mildly alkaline; abrupt wavy boundary. 

B12g—11 to 13 inches; dark gray (БҮ 4/1) clay; many 
fine prominent dark yellowish brown (10YR 4/4) 
motties; moderate fine subangular blocky structure; 
firm; many fine roots; mildly alkaline; abrupt wavy 
boundary. 

B2g—13 to 17 inches; gray (БҮ 5/1) clay; many fine 
prominent light olive brown (2.5Y 5/4) and common 
fine prominent dark brown (7.5YR 4/4) and reddish 
brown (5YR 5/3) mottles; moderate fine angular 
blocky structure; firm; common fine roots; mildly а!- 
kaline; clear irregular boundary. 

B3—17 to 26 inches; gray (БҮ 5/1) and reddish brown 
(БҮН 4/3) clay; common fine distinct light olive 
brown (2.5Y 5/4) mottles; moderate coarse prismat- 
ic structure; firm; few fine roots; mildly alkaline; clear 
irregular boundary. 

C—26 to 60 inches; reddish brown (БУВ 4/3) clay; many 
medium prominent gray (bY 5/1) mottles; moderate 
thick platy structure; firm; few fine roots; strong ef- 
fervescence; mildly alkaline. 


Thickness of the solum ranges from 18 to 30 inches. 
The solum ranges from slightly acid to moderately alka- 
line. Free carbonates are just below the solum or in the 
B3 horizon. 

The Ap horizon has 10YR or М hue, value of 2 or 3, 
and chroma of 0 or 1. The B and C horizons commonly 
are clay, but subhorizons of silty clay are in some 
pedons. The B1g horizon has N, 10YR, 2.5Y or 5Y hue, 
value of 3 or 4, and chroma of 0 or 1. The B2g horizon 
has 10YR, 2.5Y or 5Y hue, value of 4 through 6, and 
chroma of 1 or 2. The B3 and C horizons have value of 
4 or 5 and chroma of 3 or 4. The C horizon is mildly or 
moderately alkaline. A few thin strata of very fine sand or 
silt are in the C horizon of some pedons. 


Morocco series 


The Morocco series consists of somewhat poorly 
drained, rapidly permeable soils formed in thick deposits 
of sand. These soils are on terraces that are adjacent to 
drainageways, basins, and lakes. Slopes are 0 to 3 per- 
cent. The Morocco soils in this survey area are outside 
the defined limits for the series because they do not 
have mottles with chroma of 2. This difference, however, 
does not alter the use or behavior of the soils. 
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Morocco soils are similar to Brems and Kingsville soils 
and are near those soils and Nebago soils. The moder- 
ately well drained Brems soils, in slightly higher land- 
scape positions, formed in similar material but do not 
have mottles within a depth of 20 inches. The poorly 
drained Kingsville soils, on adjacent lowlands, formed in 
similar material but have matrix colors with chroma of 2 
or less throughout the B horizon. Nebago soils are sandy 
over clayey. 

Typical pedon in an area of Morocco loamy fine sand, 
0 to 3 percent slopes, 130 feet south and 2,340 feet 
east of northeast corner sec. 30, T. 20 N., R. 14 E. 


Ар--0 to 7 inches; dark brown (10YR 3/3) loamy fine 
sand; weak fine subangular blocky structure; very 
friable; many fine roots; medium acid; abrupt smooth 
boundary. 

B2—7 to 18 inches; yellowish brown (10YR 5/4) fine 
sand; weak coarse subangular blocky structure; very 
friable; few fine roots; medium acid; clear wavy 
boundary. | 

B31—18 to 32 inches; pale brown (10YR 6/3) fine sand; 
many coarse prominent strong brown (7.5YR 5/6) 
and yellowish brown (10YR 5/8) mottles; single 
grained; loose; few fine roots; saturated with water; 
medium acid; clear wavy boundary. 

В32--32 to 38 inches; pale brown (10YR 6/3) fine sand; 
few medium prominent brownish yellow (10YR 6/6) 
and reddish yellow (7.БУВ 6/8) mottles; single 
grained; loose; saturated with water; medium acid; 
gradual wavy boundary. 

C—38 to 60 inches; pale brown (10YR 6/3) fine sand; 
single grained; loose; saturated with water; medium 
acid. 


Thickness of the solum ranges from 24 to 40 inches. 

The Ap horizon has value of 3 or 4 and chroma of 1 
through 3. It is medium or slightly acid. Some pedons 
have an A1 horizon less than 5 inches thick. The B 
horizon averages between 20 and 40 percent medium 
sand and between 50 to 65 percent sand. It ranges from 
medium to very strongly acid. The C horizon is medium 
or fine sand. It is medium or strongly acid. 


Mosel series 


The Mosel series consists of somewhat poorly drained 
soils that are moderately permeable in the upper part 
and slowly or moderately slowly permeable in the lower 
part. These soils formed in silty material over loamy 
outwash and in the underlying loamy or clayey glacial till. 
They are on valley terraces and in drainageways and 
swales in the uplands. Slopes are 0 to 3 percent. 

Mosel soils are similar to Korobago, Manawa, and 
Navan soils in having the same kind of material in the C 
horizon. The somewhat poorly drained Korobago soils 
have an upper B horizon formed in silty, sandy, and 
loamy lacustrine sediment. They аге coarse-loamy over 
clayey. The somewhat poorly drained Manawa soils do 
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not have the upper outwash material but have a clayey 
control section. The poorly drained Navan soils have 
similar texture in the B horizon. The upper part of their B 
horizon is dominated by chroma of 2 or less. 

Typical pedon in an area of Mosel silt loam, O to 3 
percent slopes, 290 feet east and 595 feet north of 
southwest corner SE1/4 sec. 26, T. 17 N., R. 16 E. 


Ар--0 to 9 inches; very dark gray (10YR 3/1) silt loam; 
grayish brown (10YR 5/2) dry; weak very fine su- 
bangular blocky structure; friable; many fine roots; 
neutral; abrupt smooth boundary. 

A2—9 to 14 inches; dark grayish brown (10YR 4/2) silt 
loam; few fine prominent strong brown (7.5YR 5/6) 
and yellowish red (БУВ 4/8) mottles; weak very fine 
subangular blocky structure; friable; many fine roots; 
few very dark gray (10YR 3/1) worm casts; mildly 
alkaline; abrupt wavy boundary. 

118211—14 to 24 inches; reddish brown (5YR 4/3) clay 
loam; common fine distinct brown (7.5YR 5/2) mot- 
tles and common medium prominent strong brown 
(7.5ҮВ 5/6) and yellowish red (SYR 4/8) mottles; 
moderate medium subangular blocky structure; fri- 
able; many fine roots; many thin dark reddish brown 
(BYR 3/4) clay films on faces of peds; about 10 
percent by volume of gravel; mildly alkaline; abrupt 
wavy boundary. 

ІІВ221--24 to 26 inches; brown (10YR 5/3) clay loam; 
many medium prominent yellowish brown (10YR 
5/6) mottles and common: medium distinct grayish 
brown (10YR 5/2) mottles; weak medium subangu- 
lar blocky structure; friable; many fine roots; few thin 
dark brown (7.5YR 4/2) clay films on faces of peds; 
about 13 percent by volume of gravel; slight ef- 
fervescence; mildly alkaline; abrupt wavy 'boundary. 

118311—26 to 33 inches; reddish brown (БУВ 4/4) silty 
clay; many coarse prominent olive gray (БҮ 5/2) 
mottles, many medium prominent yellowish red (БҮН 
4/8) mottles, and many medium distinct strong 
brown (7.5YR 5/6) mottles; moderate medium pris- 
matic structure parting to moderate medium angular 
and subangular blocky; firm; few thin clay films on 
faces of peds; about 5 percent by volume of gravel; 
few light reddish brown (5YR 6/4) lime segregations; 
strong effervescence; mildly alkaline; clear wavy 
boundary. 

11В32--33 to 38 inches; reddish brown (SYR 4/4) silty 
clay; many coarse prominent gray (5Y 6/1) mottles 
and common medium distinct strong brown (7.5YR 
5/6) mottles; moderate coarse prismatic structure; 
firm; few fine roots; about 5 percent by volume of 
gravel; massive in interior of prisms; faces of prisms 
are totally gleyed; common light reddish brown (5YR 
6/4) lime segregations; strong effervescence; mod- 
érately alkaline; gradual wavy boundary. 

ШС--38 to 60 inches; reddish brown (5YR 4/4) silty clay; 
common fine prominent gray (5Ү 6/1) mottles and 
common medium distinct strong brown (7.5YR 5/6) 
mottles; massive; firm; about 5 percent by volume of 
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gravel; many light reddish brown (5YR 6/4) lime 
segregations; violent effervescence; moderately al- 
kaline. 


Thickness of the solum ranges from 24 to 40 inches, 
commonly more than the depth to carbonates. The 
upper mantle of silty material is less than 18 inches 
thick. It is neutral or mildly alkaline and is 5 to 20 per- 
cent by volume gravel. The finer textured material is as 
much as 10 percent by volume gravel. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. The A2 horizon is silt loam or loam. The IIB2t horizon 
has 10YR, 7.5YR or БҮН hue, value of 4 or 5, and 
chroma of 3 or 4. It is loam, clay loam, or sandy clay 
loam. The ПІВ and ШС horizons are mildly or moderately 
alkaline. They are clay, silty clay, silty clay loam, or clay 
loam. 


Navan series 


The Navan series consists of poorly drained soils that 
are moderately permeable in the upper part and slowly 
or moderately slowly permeable in the lower part. These 
Soils formed in silty material over loamy outwash and in 
the underlying loamy or clayey glacial till. They are in 
drainageways and swales in the uplands. Slopes are 0 to 
2 percent. The Navan soils in this survey area are out- 
side the defined limits for the series because there is no 
evidence of illuvial clay in the B horizon. This difference, 
however, does not alter the use or behavior of the soils. 

Navan soils formed in the same kind of material as the 
nearby Mosel soils. In Navan, Poygan, and Wauseon 
Soils, the C horizon is more than 35 percent clay. The 
somewhat poorly drained Mosel soils do not have matrix 
colors with chroma of 2 or less in the upper part of the B 
horizon. The poorly drained Poygan soils have less 
gravel and more clay in the B horizon. The poorly 
drained Wauseon soils have less gravel and less clay in 
the B horizon. 

Typical pedon in an area of Navan silt loam, 525 feet 
east and 820 feet north of southwest corner SE1/4 sec. 
26, T. 17 М. В. 16 E. 


Ap—O to 9 inches; black (10YR 2/1) silt loam, dark gray 
(10YR, 4/1) dry; weak very fine granular structure; 
friable; many fine roots; neutral; abrupt smooth 
boundary. 

А12--9 to 12 inches; black (10YR 2/1) silt loam; weak 
medium subangular blocky structure; friable; many 
fine roots; neutral; abrupt wavy boundary. 

В19—12 to 18 inches; olive gray (5Y 5/2) silt loam; 
common fine prominent strong brown (7.5YR 5/6) 
mottles; weak fine subangular blocky structure; fri- 
able; many fine roots; dark gray (БҮ 4/1) in about 20 
percent of the horizon; mildly alkaline; abrupt irregu- 
lar boundary. 

1182—18 to 30 inches; reddish brown (БУВ 4/3) clay 
loam; many medium prominent gray (5Y 5/1) mot- 
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tles, many fine prominent yellowish red (БҮН 4/8) 
mottles, and common medium prominent strong 
brown (7.5YR 5/6) mottles; weak fine and medium 
subangular blocky structure; friable; many fine roots; 
about 13 percent by volume of gravel; few pockets 
of loam and sandy loam; many soft yellow (5Y 7/6) 
dolomite pebbles; mildly alkaline; clear wavy bound- 


ary. 

lIB3—30 to 38 inches; reddish brown (БҮН 4/3) clay 
loam; many coarse prominent gray (5Y 6/1) mottles 
and many medium prominent strong brown (7.5YR 
5/6) mottles; moderate medium prismatic structure; 
firm; few fine roots; about 8 percent by volume of 
gravel; totally gleyed on faces of prisms; slight ef- 
fervescence; mildly alkaline; clear wavy boundary. 

ШС--98 to 60 inches; reddish brown (BYR 4/3) silty clay; 
common fine prominent gray (5Y 6/1) mottles and 
many medium prominent strong brown (7.5YR 5/6) 
mottles; massive; firm; about 5 percent by volume of 
gravel; common light reddish brown (5YR 6/4) lime 
segregations; violent effervescence; moderately al- 
kaline. 


Thickness of the solum ranges from 20 to 40 inches, 
commonly somewhat more than the depth to free car- 
bonates. The upper mantle of silty material is less than 
18 inches thick. The ІІВ2 horizon is neutral or mildly 
alkaline. It is 5 to 20 percent by volume gravel. The ИС 
horizon is as much as 10 percent by volume gravel. The 
mollic epipedon is 10 to 15 inches thick. 

The A1 or Ap horizon has value of 2 or 3 and chroma 
of 1 or 2. The A12 and Big horizons commonly are silt 
loam, but in some pedons they are loam. Some pedons 
have no B1g horizon. The ИВ horizon has 5YR, 7.БУВ, 
10YR, 2.5Y, or 5Y hue, value of 4 through 6, and chroma 
of 1 through 4. It is loam, clay loam, or sandy clay loam. 
The ПВЗ and 1С horizons are mildly or moderately alka- 
line. They are clay, silty clay, silty clay loam, or clay 
loam. 


Nebago series 


The Nebago series consists of somewhat poorly 
drained soils that are rapidly permeable in the upper part 
and slowly or moderately slowly permeable in the lower 
part. These soils formed in sandy deposits and the un- 
дегіуіпа clayey water-laid sediment or the glacial till. 
They are mostly in broad glacial lake basins and on sand 
knolls, and ridges, and terraces. They are also in upland 
drainageways. Slopes are 0 to 3 percent. 

Nebago soils are similar to the nearby Nebago Variant 
and Tustin soils. They are near . Brems, Manawa, 
Neenah, and Zittau soils. The moderately well drained 
Brems soils are in similar landscape positions where the 
sandy deposits are more than 60 inches thick. Manawa, 
Neenah, and Zittau soils, in the lower landscape posi- 
tions, do not have the upper sandy deposits. Manawa 
and Neenah soils are clayey. Zittau soils are clayey over 
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sandy ог sandy-skeletal. The well drained Tustin soils 
and poorly drained Nebago Variant soils formed in simi- 
lar material. 

Typical pedon in an area of Nebago fine sand, O to 3 
percent slopes, 30 feet west and 600 feet south of 
northeast corner sec. 4, T. 19 N., R. 15 E. 


Ар—0 to 9 inches; very dark brown (10YR 2/2) fine 
sand; weak fine subangular blocky structure; very 
friable; common fine roots; slightly acid; abrupt 
smooth boundary. 

B11—9 to 13 inches; brown (10YR 4/3) fine sand; few 
fine prominent dark reddish brown (2.БҮН 3/4), 
common medium prominent strong brown (7.5YR 
5/6), and common fine faint brown (10ҮН 5/3) mot- 
tles; weak medium subangular blocky structure; very 
friable; common fine roots; common very dark brown 
(10YR 2/2) worm casts; slightly acid; clear wavy 
boundary. 

B12—13 to 20 inches; dark yellowish brown (10YR 4/4) 
fine sand; few medium prominent dark red (2.5YR 
3/6), many medium distinct strong brown (7.5YR 
5/6), and common medium distinct grayish brown 
(10YR 5/2) mottles; single grained; loose; common 
fine roots; neutral; clear wavy boundary. 

B13—20 to 32 inches; grayish brown (10YR 5/2) fine 
sand; few coarse prominent yellowish brown (10YR 
5/8) mottles; single grained; loose; few fine roots; 
neutral; abrupt smooth boundary. 

B21—32 to 34 inches; brown (7.5ҮН 4/4) fine sandy 
loam; common medium distinct strong brown (7.5 YR 
5/6) and faint brown (10YR 5/3) mottles; weak fine 
subangular blocky structure; very friable; few fine 
roots; neutral; abrupt smooth boundary. 

ІІВ22--34 to 38 inches; reddish brown (5ҮВ 4/4) clay; 
common fine faint brown (7.5 YR 4/4) and many fine 
prominent greenish gray (5GY 6/1) mottles; moder- 
ate medium prismatic structure parting to moderate 
medium angular blocky; firm; few fine roots; faces of 
prisms are 80 percent light brownish gray (10YR 
6/2); neutral; clear wavy boundary. 

IIB3—38 to 46 inches; reddish brown (5ҮН 4/3) clay; 
common fine faint brown (7.5YR 4/4) and many fine 
prominent greenish gray (БСҮ 6/1) mottles; weak 
coarse prismatic structure; firm; few fine roots; faces 
of prisms are light reddish brown (БУВ 6/3); weak 
thin platy structure between faces of prisms; neutral; 
clear wavy boundary. 

ІС--46 to 60 inches; reddish brown (БУВ 4/3) clay; 
many fine prominent greenish gray (БСҮ 6/1) mot- 
tles; moderate thin platy structure; firm; slight ef- 
fervescence with pink (5YR 7/3) lime segregated in 
soft masses; mildly alkaline. 


Thickness of the solum ranges from 30 to 50 inches. 
The sandy material is 20 to 40 inches thick. It is medium 
acid to neutral. The clayey or loamy material is slightly 
acid to mildly alkaline. Free carbonates are below a 
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depth of 40 inches. The glacial till is 2 to 10 percent by 
volume dolomite gravel. 

The Ap horizon has value of 2 through 4 and chroma 
of 1 through 3. Some pedons have A1 and A2 horizons. 
The B1 horizon commonly is fine sand, but in some 
places it is loamy fine sand. The ПВ horizon commonly is 
clay or silty clay, but some pedons have subhorizons of 
clay loam or silty clay loam. The IIC horizon commonly is 
clay or silty clay, but some pedons have thin strata of 
silty clay loam, silt loam, or fine sand. The IIC horizon 
ranges from neutral to moderately alkaline. A fine sand 
or sand ШС horizon underlies the ПС horizon in some 
pedons in glacial lake basins. Depth to the ШС horizon is 
about 4 feet. 


Nebago Variant 


The Nebago Variant consists of very poorly drained 
soils that are rapidly permeable in the upper part and 
slowly permeable in the lower part. These soils formed in 
sandy deposits over clayey water-laid sediment. These 
soils are іп depressional areas in glacial lake basins. 
Slopes аге 0 to 2 percent. 

Nebago Variant soils are near Kingsville and Nebago 
Soils. The somewhat poorly drained Nebago soils do not 
have matrix colors with chroma of 2 or less in the upper 
part of the B horizon. The very poorly drained Kingsville 
soils are sandy to a depth of 5 feet or more. 

Typical pedon in an area of Nebago Variant mucky 
loamy fine sand, 330 feet west and 460 feet south of 
northeast corner sec. 20, T. 20 N., R. 15 E. 


A1—0 to 7 inches; black (10YR 2/1) mucky loamy fine 
sand, dark gray (10YR 4/1) dry; weak medium 
granular structure; very friable; many fine roots; 
medium acid; abrupt wavy boundary. 

В110--7 to 11 inches; dark gray (10YR 4/1) fine sand; 
weak coarse subangular blocky structure; very fri- 
able; common fine roots; few discontinuous thin 
lenses of black (10YR 2/1) mucky fine sand; slightly 
acid; clear irregular boundary. | 

B12g—11 to 25 inches; dark grayish brown (10ҮН 4/2) 
and brown (10ҮН 5/3) fine sand; many medium 
prominent yellowish brown (10YR 5/6) mottles; 
single grained; loose; few fine roots; slightly acid; 
abrupt smooth boundary. 

ІІВ210--25 to 26 inches; grayish brown (2.5Y 5/2) loam; 
many medium prominent strong brown (7.5YR 5/6) 
and common fine faint gray (BY 6/1) mottles; mod- 
erate fine prismatic structure; friable; few fine roots; 
common dark reddish brown (БУВ 3/2) stains on 
faces of prisms; neutral; abrupt smooth boundary. 

ІІВ224--26 to 31 inches; reddish gray (BYR 5/2) clay; 
many medium prominent strong brown (7.5YR 5/6) 
and gray (5Ү 5/1) mottles; moderate medium pris- 
matic structure; firm; few fine roots; faces of prisms 
totally gleyed; neutral; clear wavy boundary. 

IIB3—31 to 43 inches; reddish brown (БУВ 5/3) clay; 
many coarse prominent greenish gray (БСУ 5/1) 
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mottles; weak coarse prismatic structure; firm; few 
fine roots; mildly alkaline; abrupt smooth boundary. 

ІШС--43 to 60 inches; brown (10YR 5/3) sand; common 
medium faint dark grayish brown (10YR 4/2) mot- 
Чев; single grained; loose; mildly alkaline. 


Thickness of the solum ranges from 30 to 45 inches. 
The sandy material in the upper part of the profile is 20 
to 40 inches thick. It is slightly acid to strongly acid. The 
IIB22 horizon and ІІВЗ horizon are 12 or more inches 
thick. Reaction ranges from slightly acid to mildly alka- 
line. Depth to the sandy ШС horizon is more than 40 
inches. In some pedons it is more than 60 inches. Reac- 
tion is neutral or mildly alkaline. Some pedons have а IIC 
horizon in clay. Free carbonates are commonly below a 
depth of 40 inches. 

The A1 horizon is 3 to 9 inches thick. The B1g horizon 
has value of 4 through 6. The IIB21g horizon is less than 
3 inches thick. The IIB horizon and ИС horizon commonly 
are clay, but some pedons have subhorizons of silty clay. 
The ШС horizon is medium or fine sand. 


Neenah series 


The Neenah series consists of somewhat poorly 
drained, slowly or very slowly permeable soils formed 
mostly in clayey water-laid sediment. These soils are in 
glacial lake basins and on lake and stream terraces. 
Slopes are 0 to 3 percent. 

Neenah soils formed in the same kind of material as 
the nearby Menasha and Winneconne soils. The poorly 
drained Menasha soils are in depressional areas. Winne- 
conne soils, in slightly higher landscape positions, do not 
have low chroma mottles in the upper 10 inches of the 
argillic horizon. 

Typical pedon in an area of Neenah silty clay loam, 0 
to 3 percent slopes, 250 feet east and 60 feet north of 
southwest corner sec. 7, T. 19 N., R. 17 E. 


Ар--0 to 7 inches; dark brown (7.5YR 3/2) silty clay 
loam, grayish brown (10YR 5/2) dry; weak fine sub- 
angular blocky structure; firm; many fine roots; neu- 
tral; abrupt smooth boundary. 

B21t—7 to 11 inches; dark reddish brown (БУВ 3/4) 
clay; common fine distinct yellowish red (БУВ 4/6) 
and common medium distinct dark brown (7.5YR 
3/2) mottles; moderate fine subangular blocky struc- 
ture; firm; common fine roots; many worm casts of 
dark brown (7.5YR 3/2); many thin clay films on 
faces of peds; mildly alkaline; clear wavy boundary. 

B22t—11 to 15 inches; reddish brown (5УА 4/3) clay; 
common medium prominent yellowish red (5YR 4/6) 
and common medium distinct grayish brown (10YR 
5/2) mottles; moderate very fine angular blocky 
structure; firm; common fine roots; few worm casts 
of dark brown (7.5YR 3/2); common thin clay films 
on faces of peds; mildly alkaline; clear wavy bound- 
ary. 
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B31t—15 to 20 inches; reddish brown (5YR 5/3) clay; 
common medium prominent yellowish red (БҮН 4/6) 
and many medium prominent grayish brown (2.5YR 
5/2) mottles; moderate fine prismatic structure part- 
ing to moderate fine angular blocky; firm; common 
fine roots; common thin clay films on vertical faces 
of peds; many pinkish gray (БУВ 7/2) lime segrega- 
tions; strong effervescence; moderately alkaline; 
clear wavy boundary. 

B32—20 to 29 inches; reddish brown (5YR 5/3) clay; 
common medium prominent yellowish red (SYR 4/6) 
and many coarse prominent grayish brown (2.5YR 
5/2) mottles; strong medium prismatic structure part- 
ing to moderate thin platy; firm; few fine roots; 
common pinkish gray (БУВ 7/2) lime segregations; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

C—29 to 60 inches; reddish brown (5YR 4/3) clay; 
common medium prominent yellowish red (БУВ 4/6) 
and common coarse prominent gray (5Y 6/1) mot- 
tles; strong thin platy structure; firm; vertical frac- 
tures extend down to 48 inches; fracture faces are 
gray (bY 6/1); few roots are between the fractures; 
strong effervescence; moderately alkaline. 


The solum ranges from 18 to 32 inches in thickness. It 
ranges from slightly acid to moderately alkaline. Free 
carbonates are just below the solum or in the B3 hori- 
zon. 

The Ap horizon has 10YR or 7.5YR hue, value of 2 or 
3, and chroma of 1 or 2. The B horizon commonly is 
clay, but some pedons have subhorizons of silty clay. 
The C horizon is mildly or moderately alkaline. Some 
pedons have a few thin strata of very fine sand or silt in 
the C horizon. 


Nenno series 


The Nenno series consists of somewhat poorly 
drained, moderately permeable soils formed in loamy 
glacial till. The till has a high content of carbonates and 
dolomite fragments. These soils are in drainageways and 
on foot slopes of drumlins on till plains. Slopes are O to 
3 percent. 

Nenno soils formed in the same kind of material as 
the nearby Hochheim soils. The well drained Hochheim 
soils do not have mottles with chroma of 2 or less in the 
upper 10 inches of the argillic horizon. 

Typical pedon in an area of Nenno loam, O to 3 per- 
cent slopes, 150 feet north and 60 feet west of south- 
east corner NW1/4 sec. 3, T. 19 N., R. 17 E. 


Ар--0 to 9 inches; very dark gray (10YR 3/1) loam, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; friable; many fine roots; about 5 percent 
by volume of gravel; mildly alkaline; abrupt smooth 
boundary. 

A3—9 to 11 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; few fine distinct 
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brown (7.5YR 4/4) and grayish brown (10ҮН 5/2) 
mottles; moderate fine subangular blocky structure; 
friable; common fine roots; many dark gray (10YR 
3/1) worm casts; about 5 percent by volume of 
gravel; mildly alkaline; abrupt wavy boundary. 
B21t—11 to 15 inches; dark brown (10YR 4/3) loam; 
common fine prominent strong brown (7.5ҮН 5/6) 
and common fine faint grayish brown (10YR 5/2) 
mottles; moderate medium subangular blocky struc- 
ture; friable; common fine roots; common thin brown 
(7.5YR 4/2) clay films on faces of peds; few dark 
gray (10YR 3/1) worm casts; about 9 percent by 
volume of gravel; mildly alkaline; clear wavy bound- 


ary. 

B22t—15 to 21 inches; brown (10ҮН 5/3) loam; 
common medium prominent strong brown (7.5YR 
5/6) and common medium faint grayish brown 
(10YR 5/2) mottles; weak medium subangular 
blocky structure; friable; common fine roots; few thin 
strong brown (7.5YR 5/6) clay films on faces of 
peds; about 9 percent by volume of gravel; slight 
effervescence; mildly alkaline; clear wavy boundary. 

C—21 to 60 inches; brown (7.5YR 5/4) gravelly fine 
sandy loam; many medium distinct strong brown 
(7.5YR 5/6) and brown (7.5YR 5/2) mottles; mas- 
sive; friable; about 25 percent by volume of gravel; 
few cobblestones and stones; strong effervescence; 
moderately alkaline. 


Thickness of the solum ranges from 12 to 24 inches. 
The solum is neutral or mildly alkaline. Free carbonates 
are in the B3 horizon or just below the solum. The solum 
is about 2 to 10 percent by volume dolomite gravel. 

The Ap horizon has chroma of 1 or 2. Some pedons 
have no A3 horizon. The B2t horizon has 10YR or 7.5YR 
hue. It is clay loam or loam. The C horizon has a calcium 
carbonate equivalent of 40 to 60 percent. It is mildly or 
moderately alkaline. It is 20 to 30 percent by volume 
gravel. 


Oakville series 


The Oakville series consists of well drained, rapidly 
permeable soils formed in thick deposits of sand. These 
soils are on terraces and long low ridges in broad glacial 
lake basins. They are also on hills in the uplands that 
were formerly actively shifting sand dunes. Slopes are 2 
to 12 percent. 

Oakville soils are similar to the nearby Brems, Moroc- 
co, and Tustin soils. The moderately well drained Brems 
soils and somewhat poorly drained Morocco soils are in 
lower landscape positions. They formed in similar materi- 
al but have mottles with chroma of 2 or less within a 
depth of 36 inches. Tustin soils have similar horizons in 
the upper part of the solum but have a loamy or clayey 
horizon within a depth of 40 inches. 

Typical pedon in an area of Oakville fine sand, 6 to 12 
percent slopes, 265 feet east and 1,300 feet north of 
southwest corner NW1/4 sec. 7, T. 20 N., R. 14 E. 
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А1—0 to 3 inches; very dark gray (10YR 3/1) fine sand; 
weak fine subangular blocky structure; very friable; 
many fine roots; strongly acid; abrupt smooth bound- 


ary. 

A2—3 to 4 inches; dark grayish brown (10YR 4/2) fine 
sand; weak medium subangular blocky structure; 
very friable; common fine roots; very strongly acid; 
abrupt smooth boundary. 

B2—4 to 14 inches; yellowish brown (10YR 5/6) fine 
sand; very weak medium subangular blocky struc- 
ture; very friable; few fine roots; very strongly acid; 
clear wavy boundary. 

B3—14 to 22 inches; yellowish brown (10YR 5/4) fine 
sand; very weak coarse subangular blocky structure; 
very friable; few fine roots; strongly acid; gradual 
wavy boundary. 

C—22 to 60 inches; light yellowish brown (10YR 6/4) 
fine sand; single grained; loose; few fine roots; 
medium acid. 


Thickness of the solum ranges from 18 to 30 inches. 
The solum ranges from medium acid to very strongly 
acid. 

The A1 horizon has value of 2 or 3 and chroma of 1 or 
2. It is 1 to 4 inches thick. Some pedons have an Ap 
horizon. Most pedons in cultivated areas have no A2 
horizon. The B horizon has 10YR or 7.5YR hue, value of 
4 or 5, and chroma of 4 through 6. The C horizon is 
medium or slightly acid. 


Omro series 


The Omro series consists of well drained soils that are 
slowly or moderately slowly permeable in the upper part 
and moderately permeable in the lower part. These soils 
formed in a thin mantle of silty or loamy material and the 
underlying clayey or loamy glacial ШІ. They аге on the 
crests and sides of broad hills on till plains. Slopes are 2 
to 6 percent. 

Omro soils have a Bt horizon similar to that of 
Kewaunee soils. They have a C horizon similar to that of 
Hochheim soils. The C horizon of Kewaunee soils has 
more clay and less sand and gravel than the C horizon 
of Omro soils. Hochheim soils have a thinner solum and 
less clay and more sand in the Bt horizon. 

Typical pedon in an area of Omro clay loam, 2 to 6 
percent slopes, 400 feet east and 1,200 feet south of 
northwest corner sec. 18, Т. 17 N., R. 17 E. 


Ар--0 to 8 inches; dark brown (7.5YR 3/2) clay loam; 
pinkish gray (7.5YR 6/2) dry; weak fine subangular 
blocky structure; friable; many fine roots; about 2 
percent by volume gravel; neutral; abrupt smooth 
boundary. 

B21t—8 to 13 inches; reddish brown (5YR 4/4) clay; 
moderate medium subangular blocky structure; firm; 
many fine roots; common thin clay films on faces of 
peds; about 5 percent by volume of gravel; common 
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dark brown (7.5YR 3/2) worm casts; neutral; clear 
wavy boundary. 

В221--13 to 20 inches; reddish brown (5YR 4/3) clay; 
strong very fine angular blocky structure; firm; 
common fine roots; many thin clay films on faces of 
peds; about 8 percent by volume of gravel; few dark 
brown (7.5YR 3/2) worm casts; neutral; clear wavy 
boundary. 

B23t—20 to 28 inches; reddish brown (БҮН 4/3) silty 
clay; moderate fine prismatic structure parting to 
strong fine angular blocky; firm; common fine roots; 
many thin clay films on faces of peds; about 8 per- 
cent by volume of gravel; about 5 percent by volume 
of cobblestones; neutral; gradual wavy boundary. 

B3—28 to 36 inches; reddish brown (БУВ 4/3) silty clay; 
moderate medium prismatic structure; firm; few fine 
roots; about 8 percent by volume of gravel; about 5 
percent by volume of cobblestones; common fine 
pink (БУВ 7/4) lime segregations; slight efferves- 
cence; mildly alkaline; abrupt wavy boundary. 

ЇЇС--36 to 60 inches; yellowish brown (10YR 5/4) gravel- 
ly fine sandy loam; common medium distinct yellow- 
ish brown (10YR 5/6) mottles in upper part; mas- 
sive; very friable; about 25 percent by volume of 
gravel; about 10 percent by volume of stones; 
strong effervescence; moderately alkaline. 


Thickness of the solum and depth to the coarser tex- 
tured underlying till range from 24 to 40 inches. Thick- 
ness of the upper silty mantle is less than 18 inches. 
Reaction in the solum ranges from medium acid to neu- 
tral in the upper part and from slightly acid to mildly 
alkaline in the lower part. Free carbonates are just below 
the solum or in the B3 horizon. The solum is 2 to 10 
percent by volume dolomite gravel. 

The Ap horizon has 10YR or 7.5YR hue, value of 3 or 
4, and chroma of 2 or 3. The B horizon commonly is clay 
or silty clay. Some pedons have subhorizons of silty clay 
loam or clay loam. The IIC horizon is 15 to 50 percent by 
volume dolomite gravel. It has а calcium carbonate 
equivalent between 40 and 60 percent and is mildly or 
moderately alkaline. 


Ossian series 


The Ossian series consists of poorly drained, moder- 
ately permeable soils formed in thick deposits of silty 
material. These soils are in depressional areas and 
upland drainageways. Slopes are 0 to 2 percent. 

Ossian soils formed in the same kind of material as 
the nearby Atterberry soils. They are near Keowns and 
Lamartine soils. Atterberry soils are somewhat poorly 
drained. Keowns soils, in similar landscape positions, 
have carbonates at a depth of 12 to 24 inches. They are 
coarse-loamy. The somewhat poorly drained Lamartine 
soils are on adjacent terraces where the silty material 
overlies glacial till at depths of 20 to 36 inches. 
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Typical pedon in an area of Ossian silt loam, 725 feet 
east and 140 feet north of southwest corner NE1/4 sec. 
28, T. 17 N., В. 14 E. 


Ар--0 to 8 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak very fine subangular blocky 
Structure; very friable; common fine roots; neutral; 
abrupt smooth boundary. 

A12—8 to 12 inches; black (10YR 2/1) silt loam, dark 
grayish brown (10YR 4/2) dry; moderate coarse su- 
bangular blocky structure; friable; few fine roots; 
neutral; abrupt smooth boundary. 

В20--12 to 20 inches; olive gray (БҮ 5/2) silt loam; few 
fine prominent light brown (7.5УА 6/4) and strong 
brown (7.5УН 5/6) mottles; weak fine subangular 
blocky structure; friable; few fine roots; faces of 
some peds are gray (bY 5/1); neutral; clear wavy 
boundary. 

B3g—20 to 30 inches; olive gray (БҮ 5/2) silt loam; 
many fine prominent strong brown (7.5YR 5/6) mot- 
tles; moderate coarse prismatic structure; friable; 
few fine roots; faces of prisms are dark gray (5Y 
4/1) and gray (5Y 5/1) neutral; gradual wavy 
boundary. 

С--30 to 60 inches; olive gray (5Y 5/2) silt loam; 
common fine prominent brown (7.5YR 5/4) and 
many fine prominent yellowish red (SYR 4/6) mot- 
tles; massive; friable; faces of pores are greenish 
gray (5G 5/1); mildly alkaline. 


Thickness of the solum ranges from 30 to 40 inches. 
The solum commonly is neutral, but in some pedons it is 
mildly alkaline. Free carbonates commonly are at depths 
of 40 to 60 inches. 

The A horizon has 10YR ог М hue and chroma or 0 to 
1. It is 10 to 15 inches thick. The B horizon has 5Y or 
2.5Y hue. It commonly is silt юат, but in some pedons it 
is silty clay loam. The C horizon commonly is silt loam, 
but in some pedons it has a thin stratum of very fine 
sand below a depth of 40 inches. 


Palms series 


The Palms series consists of very poorly drained soils 
that are moderately rapidly permeable in the upper part 
and moderately or moderately slowly permeable in the 
lower part. These soils formed in deposits of organic 
material over loamy mineral deposits that average less 
than 35 percent clay. They are in depressions and in low 
areas adjacent to drainageways and lakes. Slopes are 0 
to 2 percent. 

Palms soils are similar to Adrian, Edwards, Houghton, 
and Willette soils. All formed in deposits of organic mate- 
rial. Adrian soils are underlain by sandy material at 
depths of 16 to 51 inches. Edwards soils are underlain 
by marl at depths of 16 to 51 inches. Houghton soils 
have organic material extending to depths of more than 
51 inches. Willette soils have clayey or loamy material at 
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depths of 16 to 51 inches that averages more than 35 
percent clay. 

Typical pedon in an area of Palms muck, 780 feet 
west and 300 feet south of northeast corner 
NE1/4NW1/4 sec. 10, T. 17 N., В. 14 E. 


Оа1--0 to З inches; very dark brown (10YR 2/2, broken 
face), black (10YR 2/1, rubbed and pressed) sapric 
material; about 30 percent fiber, less than 10 per- 
cent rubbed; massive; very friable; primarily herba- 
ceous fibers; sodium pyrophosphate pale brown 
(10YR 6/3); slightly acid; abrupt smooth boundary. 

Oa2—3 to 25 inches; black (N 2/0, broken face, rubbed 
and pressed) sapric material; about 5 percent fiber, 
less than 2 percent rubbed; massive; very friable; 
primarily herbaceous fibers; sodium pyrophosphate 
dark brown (10YR 4/3); about 5 percent by volume 
of mineral material; slightly acid; abrupt smooth 
boundary. 

НС—25 to 60 inches; grayish brown (2.5Y 5/2) silt loam; 
common medium distinct light olive brown (2.5Y 
5/4) mottles concentrated along vertical pores; mas- 
Sive; friable; few thin strata of sand; slight efferves- 
cence; mildly alkaline. 


The depth to the loamy ІІС horizon ranges from 16 to 
51 inches. The organic material is primarily herbaceous, 
but some pedons are as much as 10 percent by volume 
woody fragments. The organic material ranges from 
medium acid to mildly alkaline. 

The surface tier commonly has 10YR hue or is neutral 
and has chroma of O through 2 on broken face and 
rubbed. The organic part of the subsurface and bottom 
tiers has 10YR, 7.5 YR, БУВ, and М hue, value of 2 or 3, 
and chroma of 0 through 2. Some pedons have thin 
layers of hemic material in these tiers. Іп some pedons 
the organic layer just above the ПС horizon is as much 
as 20 percent by volume mineral material. The ІІС hori- 
zon is silt loam, loam, or silt and fine sand that is strati- 
fied. It ranges from slightly acid to moderately alkaline. 


Plano series 


The Plano series consists of well drained, moderately 
permeable soils formed in silty material and the underly- 
ing loamy glacial till. These soils are on broad till plains. 
Slopes are 2 to 6 percent. 

Plano soils formed in the same kind of material as 
McHenry and St. Charles soils. McHenry soils have a 
thinner silty mantle and solum and are fine-loamy. 
McHenry and St. Charles soils have an ochric epipedon. 

Typical pedon in an area of Plano silt loam, 2 to 6 
percent slopes, 260 feet south and 220 feet west of 
northeast. corner NW1/4 sec. 29, T. 17 М. В. 14 E. 


Ар--0 to 8 inches; black (10ҮН 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak very fine subangular blocky 
structure; very friable; many fine roots; slightly acid; 
abrupt smooth boundary. 
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A12—8 to 12 inches; black (10ҮН 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; friable; many fine roots; slightly acid; 
abrupt wavy boundary. 

A13—12 to 15 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; weak 
fine subangular blocky structure; friable; many fine 
roots; medium acid; clear wavy boundary. 

B1—15 to 21 inches; brown (10YR 4/3) silt loam; weak 
fine subangular blocky structure; friable; many fine 
roots; common black (10YR 2/1) worm casts; 
medium acid; gradual wavy boundary. 

B2t—21 to 38 inches; dark brown (10YR 4/3) silty clay 
loam; moderate fine subangular blocky structure; fri- 
able; common fine roots; many thin clay films on 
faces of peds; medium acid; clear wavy boundary. 

B31t—38 to 47 inches; dark brown (10YR 4/3) silt loam; 
moderate medium prismatic structure; friable; few 
fine roots; common thin clay films on faces of peds; 
medium acid; abrupt wavy boundary. 

IIB32t—47 to 55 inches; dark brown (7.5ҮН 4/4) sandy 
loam; weak medium subangular blocky structure; fri- 
able; few fine roots; many thin clay bridges between 
mineral grains; about 10 percent by volume of 
gravel; slightly acid; abrupt wavy boundary. 

1С--55 to 60 inches; brown (10YR 5/3) sandy loam; 
weak thin platy structure; very friable; about 10 per- 
cent by volume of gravel; strong effervescence; 
moderately alkaline. 


Thickness of the solum ranges from 44 to 65 inches, 
the same as the depth to carbonates. Thickness of the 
upper silty material ranges from 40 to 60 inches. The 
solum ranges from medium acid to neutral. The A hori- 
zon is 10 to 16 inches thick. The lower part of the solum 
is as much as 10 percent by volume gravel. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. The Bt horizon in the upper silty material has chroma 
of 3 or 4. The ШИ horizon commonly is sandy loam or 
sandy clay loam but ranges to loam. The ИС horizon is 5 
to 20 percent by volume gravel. 


Poy series 


The Poy series consists of poorly drained soils that are 
slowly or very slowly permeable in the upper part and 
rapidly permeable in the lower part. These soils formed 
in clayey water-laid sediment over sandy material. They 
are in slight depressions in lake basins and stream ter- 
races. Slopes are 0 to 2 percent. 

Poy soils formed in the same kind of material as the 
nearby Borth and Zittau soils. The moderately well 
drained Borth soils and somewhat poorly drained Zittau 
soils, in slightly higher landscape positions, do not have 
low chroma matrix colors just below the A horizon. 

Typical pedon in an area of Poy silty clay loam 30 feet 
west and 350 feet south of northeast corner sec. 3, T. 
20 N., R. 14 E. 
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Ар--0 to 9 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; moderate fine granular struc- 
ture; firm; common fine roots; neutral; abrupt smooth 
boundary. 

В19—9 to 12 inches; very dark gray (5Y 3/1) clay, olive 
gray (5Y 5/2) dry; common fine prominent dark 
brown (7.5YR 4/4) mottles; strong fine angular 
blocky structure; firm; common fine roots; neutral; 
abrupt wavy boundary. 

B2g—12 to 16 inches; grayish brown (2.5Y 5/2) clay; 
common fine prominent reddish brown (5YR 5/3) 
and many medium prominent strong brown (7.5YR 
5/6) mottles; strong very fine angular blocky struc- 
ture; firm; common fine roots; neutral; abrupt wavy 
boundary. 

B31—16 to 25 inches; reddish brown (5ҮН 4/3) clay; 
many medium prominent grayish brown (2.5Y 5/2) 
and many medium faint brown (7.БУВ 4/4) mottles; 
moderate fine prismatic structure parting to moder- 
ate fine angular blocky; firm; common fine roots; 
mildly alkaline; clear wavy boundary. 

B32—25 to 34 inches; reddish brown (БҮН 5/3) clay; 
many coarse prominent greenish gray (БСҮ 6/1) 
and few medium prominent olive brown (2.5Y 4/4) 
mottles; moderate medium prismatic structure; firm; 
few fine roots; faces of prisms totally gleyed; violent 
effervescence with many pink (5YR 7/3) lime segre- 
gations; moderately alkaline; abrupt smooth bound- 


ary. 
ІС--34 to 60 inches; brown (10YR 5/3) fine and 
medium sand; single grained; loose; mildly alkaline. 


Thickness of the solum and depth to the underlying 
sand range from 20 to 40 inches. The solum ranges 
from slightly acid to moderately alkaline. 

The Ap horizon has value of 2 or 3 and chroma of 0 or 
1. The B horizon commonly is clay, but some pedons 
have subhorizons of silty clay. The B1g horizon has 
value of 3 or 4. The B2g horizon has 2.5Y or 5Y hue, 
value of 4 or 5, and chroma of 1 or 2. The ИС horizon is 
medium or fine sand. It is neutral or mildly alkaline. 


Poygan series 


The Poygan series consists of poorly drained, slowly 
permeable soils formed in clayey or loamy glacial till. 
The glacial till underlies a thin mantle of silty material. 
These soils are in valley lowlands and upland drain- 
ageways. Slopes аге 0 to 2 percent. 

Poygan soils formed in the same kind of material as 
the nearby Manawa and Kewaunee soils. The somewhat 
poorly drained Manawa soils and well drained and mod- 
erately well drained Kewaunee soils, in slightly higher 
landscape positions, do not have matrix colors with 
chroma of 2 or less in the upper part of the B horizon. 

Typical pedon in an area of Poygan silty clay loam, 
160 feet north and 60 feet east of southwest corner 
SE1/4 sec. 35, T. 17 М., В. 16 E. 


99 


Ар—0 to 9 inches; black (10YR 2/1) silty clay юат, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; friable; common fine roots; neutral; abrupt 
smooth boundary. 

В114--9 to 11 inches; very dark gray (5Y 3/1) silty clay 
loam, dark gray (5Ү 4/1) dry; common fine promi- 
nent dark brown (7.5УВ 4/4) and common coarse 
faint dark gray (5Ү 4/1) mottles; moderate very fine 
subangular blocky structure; friable; common fine 
roots; neutral; abrupt irregular boundary. 

В124--11 to 15 inches; dark gray (5Y 4/1) silty clay; 
many fine prominent dark yellowish brown (10YR 
4/4) mottles; strong fine angular blocky structure; 
firm; common fine roots; estimated 3 percent by 
volume of gravel; neutral; abrupt irregular boundary. 

B2g—15 to 21 inches; olive gray (bY 5/2) silty clay; 
many medium prominent dark brown (7.5ҮН 4/4) 
mottles; strong fine angular blocky structure; firm; 
common fine roots; estimated 5 percent by volume 
of gravel; neutral; clear wavy boundary. 

B3—21 to 33 inches; reddish brown (5YR 5/3) silty clay; 
many medium prominent gray (БҮ 5/1) and many 
medium faint dark brown (7.5УА 4/4) mottles; mod- 
erate fine prismatic structure parting to moderate 
fine angular blocky; firm; few fine roots; estimated 
10 percent by volume of gravel; slight effervescence 
in lower 7 inches; mildly alkaline; gradual wavy 
boundary. 

C—33 to 60 inches; reddish brown (SYR 4/3) silty clay; 
common fine prominent gray (БҮ 5/1) mottles; mas- 
Sive; firm; estimated 5 percent by volume of gravel; 
strong effervescence; moderately alkaline. 


Thickness of the solum ranges from 20 to 36 inches. 
Some pedons have an upper mantle of silty material less 
than 20 inches thick. The solum ranges from slightly acid 
to mildly alkaline. Free carbonates are just below the 
solum or in the B3 horizon. The solum is as much as 10 
percent by volume gravel. 

The Ap horizon has value of 2 or 3 and chroma of 0 or 
1. The B horizon commonly is silty clay loam, silty clay, 
or clay, but some pedons have subhorizons of clay loam. 
The B1g horizon has 10YR, 2.5Y or 5Y hue, value of 3 
or 4. The B2g horizon has 10YR, 2.5Y, or SY hue, value 
of 4 through 6, and chroma of 1 or 2. The ВЗ and С 
horizons have value of 4 or 5 and chroma of 3 or 4. The 
C horizon is clay, silty clay, clay loam, or silty clay loam. 
It is mildly or moderately alkaline. It is as much as 10 
percent by volume gravel. 


Puchyan series 


The Puchyan series consists of moderately well 
drained soils that are moderately rapidly or rapidly per- 
meable in the upper part and moderately permeable in 
the lower part. These soils formed in stratified parent 
material. The upper layer is sandy, the middle layer is 
silty or loamy, and the lower layer is loamy glacial till. 
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These soils are оп valley terraces and till moraines. 
Slopes are 2 to 6 percent. 

Puchyan soils are similar to Grellton and Tustin soils. 
Grellton soils have similar material in the lower part of 
the solum, but the upper part of the solum is loamy. 
Tustin soils have similar upper horizons formed in sandy 
material, but the lower part of the solum and C horizon 
contain more clay. 

Typical pedon in an area of Puchyan loamy fine sand, 
2 to 6 percent slopes, 230 feet east and 160 feet south 
of northwest corner sec. 19, T. 17 N., R. 14 E. 


Ар--0 to 9 inches; dark brown (10ҮН 4/3) loamy fine 
sand; very weak medium subangular blocky struc- 
iure; very friable; many fine roots; slightly acid; 
abrupt smooth boundary. 

A2—9 to 21 inches; yellowish brown (10YR 5/4) fine 
sand; very weak coarse subangular blocky structure; 
very friable; common fine roots; slightly acid; abrupt 
wavy boundary. 

1811—21 to 27 inches; brown (7.5ҮН 4/4) fine sandy 
loam; few fine distinct strong brown (7.5YR 5/6) 
mottles; weak medium subangular blocky structure; 
friable; common fine roots; common thin clay 
bridges between mineral grains; medium acid; abrupt 
wavy boundary. 

B21t—27 to 31 inches; yellowish brown (10YR 5/4) 
loam; common fine distinct strong brown (7.5YR 
5/6) mottles; moderate medium subangular blocky 
structure; friable; common fine roots; many thin clay 
films on faces of peds; medium acid; clear wavy 
boundary. 

IIIB22t—31 to 39 inches; light olive brown (2.5Y 5/4) silt 
юат; many medium distinct olive gray (БҮ 5/2) mot- 
tles and common fine distinct yellowish brown 
(10YR 5/6) and strong brown (7.5YR 5/6) mottles; 
moderate fine prismatic structure parting to moder- 
ate fine subangular blocky; friable; few fine roots; 
common thin clay films on faces of peds; slightly 
acid; clear wavy boundary. 

IIIB3t—39 to 57 inches; dark yellowish brown (10YR 4/4) 
silt loam; common fine distinct grayish brown (10YR 
5/2) and many medium faint dark brown (7.5YR 
4/4) mottles; moderate medium prismatic structure; 
friable; few fine roots; few thin clay films on faces of 
peds; slightly acid; clear wavy boundary. 

ШС--57 to 60 inches; olive brown (2.5Y 4/4) silt loam; 
few medium distinct yellowish brown (10YR 5/6) 
mottles; massive; friable; few fine roots; neutral. 


Thickness of the solum ranges from 40 to 60 inches. 
The solum formed in two or three layers of parent mate- 
rial. The sandy upper layer is 20 to 40 inches thick. The 
silty or loamy middle layer is more than 15 inches thick. 

The Ap horizon has value of 4 or 5 and chroma of 2 or 
3. The A2 horizon is fine sand or loamy fine sand. The 
Ар, A2, and ИВ horizons are medium or slightly acid. The 
HIB3t horizon is slightly acid or neutral. In some pedons 
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the lower part of the Bt horizon formed in glacial ШІ. In 
some places the C horizon is silt loam. In other places it 
is sandy loam or fine sandy loam glacial till at a depth of 
45 to 60 inches. The glacial till is about 10 to 20 percent 
by volume gravel. 


Ritchey series 


The Ritchey series consists of well drained, moderate- 
ly permeable soils formed in loamy material over lime- 
stone (fig. 9). These soils are on bedrock-controlled pla- 
teaus and valley sides. Slopes are 2 to 30 percent. 

Ritchey soils are near Knowles and Whalan soils. 
Knowles and Whalan soils, in similar landscape posi- 
tions, overlie limestone bedrock at depths of 20 to 40 
inches. Knowles soils are fine-silty. Whalan soils are fine- 
loamy. 

Typical pedon in an area of Ritchey silt loam, 2 to 6 
percent slopes, 370 feet north and 525 feet west of 
southeast corner NW1/4SW1/4 sec. 10, T. 17 N., В. 14 
E. 


Ар--0 іо 8 inches; dark grayish brown (10YR 4/2) silt 
loam; weak medium subangular blocky structure; 
very friable; common fine roots; neutral; abrupt 
smooth boundary. 

Bit—8 to 10 inches; dark yellowish brown (10YR 4/4) 
loam; weak very fine subangular blocky structure; 
friable; common fine roots; few thin clay films on 
faces of peds; about 4 percent by volume of gravel; 
common dark grayish brown (10YR 4/2) worm 
casts; neutral; abrupt wavy boundary. 

B21t—10 to 15 inches; dark brown (7.5YR 4/4) clay loam; 
moderate very fine subangular blocky structure; fri- 
able; few fine roots; many thin clay films on faces of 
peds; about 8 percent by volume of gravel; neutral; 
clear wavy boundary. 

B22t—15 to 17 inches; dark brown (7.5YR 4/4) sandy 
clay loam; moderate fine subangular blocky struc- 
ture; friable; few fine roots; many moderately thick 
clay films on faces of peds; about 8 percent by 
volume of gravel; neutral; abrupt wavy boundary. 

R—17 inches; bedded limestone bedrock. 


Thickness of the solum and depth to limestone bed- 
rock range from 10 to 20 inches. Reaction in the solum 
ranges from slightly acid to mildly alkaline. The solum is 
2 to 10 percent by volume gravel. 

The Ap horizon has hue of 10YR or 7.5YR, value of 3 
or 4, and chroma of 2 or 3. Some pedons have a thin A1 
or A2 horizon with texture similar to that of the Ap 
horizon. The B2t horizon has 5YR or 7.5YR hue and 
value and chroma of 3 or 4. 


St. Charles series 


The St. Charles series consists of well drained, moder- 
ately permeable soils formed in silty material and the 
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Figure 9.—Profile of Ritchey silt юат. Shallowness over limestone restricts many uses of this soil. The scale is in feet. 


underlying loamy glacial till. These soils are on ШІ plains 
between drumlin ridges and moraines and on high valley 
terraces. Slopes are 2 to 6 percent. 


St. Charles soils formed in the same kind of material 
as Plano soils and the nearby Atterberry and Knowles 
soils. The somewhat poorly drained Atterberry soils, in 
lower positions, are mottled throughout the B horizon 
and do not have the underlying till within a depth of 60 
inches. Knowles soils, in similar landscape positions, 
overlie limestone bedrock at a depth of 20 to 40 inches. 
Plano soils have a mollic epipedon. 


Typical pedon in an area of St. Charles silt loam, 2 to 
6 percent slopes, 120 feet west and 925 feet south of 
northeast corner. SW1/4 sec. 28, T. 17 N., R. 14 E. 


Ар--0 to 9 inches; dark grayish brown (10YR 4/2) silt 
loam; weak medium subangular blocky structure; 
very friable; common fine roots; neutral; abrupt 
smooth boundary. 

A2—9 to 12 inches; brown (10YR 5/3) silt loam; weak 
thin platy structure; very friable; common fine roots; 
common dark grayish brown (10ҮН 4/2) worm 
casts; neutral; abrupt smooth boundary. 
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B1—12 to 16 inches; yellowish brown (10YR 5/4) silt 
loam; weak fine subangular blocky structure; very 
friable; common fine roots; neutral; clear маму 
boundary. 

B21t—16 to 25 inches; dark yellowish brown (10YR 4/4) 
silt loam; moderate fine subangular blocky structure; 
friable; common fine roots; common thin dark brown 
(7.5YR 4/4) clay films on faces of peds; strongly 
acid; clear wavy boundary. 

B22t—25 to 34 inches; dark yellowish brown (10YR 4/4) 
silt loam; moderate medium subangular blocky struc- 
ture; friable; few fine roots; common thin dark brown 
(7.5УВ 4/4) clay films on faces of peds; medium 
acid; gradual wavy boundary. 

B23t—34 to 46 inches; dark yellowish brown (10YR 4/4) 
silly clay loam; moderate medium ризтайс struc- 
ture; friable; few fine roots; common thin dark brown 
(7.5YR 4/4) clay films on faces of peds; medium 
acid; abrupt wavy boundary. 

ІІВ241--46 to 53 inches; dark brown (7.5YR 4/4) sandy 
clay loam; moderate fine subangular blocky struc- 
ture; friable; few fine roots; few thin dark brown 
(7.5YR 3/2) clay films on faces of peds; continuous 
moderately thick clay bridges between mineral 
grains; about 5 percent by volume gravel; few dolo- 
mite cobblestones; neutral; clear wavy boundary. 

IIB3t—53 to 56 inches; dark brown (7.5YR 4/4) sandy 
loam; weak medium subangular blocky structure; 
very friable; few fine roots; many thin dark brown 
(7.5YR 3/2) clay bridges between mineral grains; 
about 10 percent by volume of gravel; few dolomite 
cobblestones; neutral; abrupt wavy boundary. 

ІС--56 to 60 inches; brown (7.5YR 5/4) fine sandy 
loam; weak thin platy structure; very friable; about 
10 percent by volume of gravel; slight efferves- 
cence; moderately alkaline (calcium carbonate 
equivalent 26 percent). 


Thickness of the solum ranges from 44 to 65 inches, 
the same as the depth to carbonates. Thickness of the 
upper silty material ranges from 40 to 60 inches. The 
lower part of the solum is as much as 10 percent by 
volume gravel. 

The Bt horizon in the upper silty material has chroma 
of 3 or 4. It ranges from slightly to strongly acid below 
the influence of agricultural lime. The ИВ horizon is 
sandy clay loam, loam, or sandy loam. It is slightly acid 
or neutral. The IIC horizon is sandy loam or fine sandy 
loam, but in some pedons it is gravelly. 


Tustin series 


The Tustin series consists of well drained soils that 
are rapidly permeable in the upper part and slowly per- 
meable in the lower part. These soils formed in sandy 
deposits and the. underlying loamy or clayey glacial till. 
They are on till plains. Slopes are 2 to 6 percent. 

Tustin soils are similar to Nebago, Oakville, and Pu- 
chyan soils. They are near Kewaunee soils. The some- 
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what poorly drained Nebago soils formed in similar mate- 
rial but have low chroma mottles within a depth of 24 
inches. Oakville soils formed in a thicker sandy deposit 
and do not have loamy or clayey layers within a depth of 
60 inches. Puchyan soils formed partly in similar sandy 
material but have an argillic horizon that is less than 18 
percent clay. Kewaunee soils are in similar landscape 
positions where the upper sandy deposit is less than 18 
inches thick. 

Typical pedon in an area of Tustin fine sand, 2 to 6 
percent slopes, 270 feet west and 920 feet south of 
northeast corner SW1/4 sec. 13, T. 18 N., В. 15 Е. 


Ар--0 to 8 inches; dark brown (10YR 3/3) fine sand; 
weak medium subangular blocky structure; very fri- 
able; many fine roots; slightly acid; abrupt smooth 
boundary. 

B1—8 to 26 inches; dark yellowish brown (10YR 4/4) 
fine sand; weak coarse subangular blocky structure; 
very friable; common fine roots; slightly acid; clear 
wavy boundary. 

IIB21t—26 to 30 inches; dark brown (7.5YR 4/4) sandy 
clay loam; moderate fine subangular blocky struc- 
ture; friable; common fine roots; about 2 percent by 
volume of gravel; common thin clay films on faces 
of peds; medium acid; clear wavy boundary. 

IIB22t—30 to 39 inches; reddish brown (5YR 4/3) clay; 
strong fine angular blocky structure; firm; few fine 
roots; about 4 percent by volume of gravel; many 
thin clay films on faces of peds; medium acid; clear 
wavy boundary. 

IIB23t—39 to 46 inches; reddish brown (5УВ 4/3) clay; 
moderate coarse prismatic structure parting to mod- 
erate medium subangular blocky; firm; few fine 
roots; about 4 percent by volume of gravel; common 
thin clay films on faces of peds; slightly acid; clear 
wavy boundary. 

ІС--46 to 60 inches; reddish brown (5YR 4/4) clay 
loam; massive; firm; about 4 percent by volume of 
gravel; slight effervescence; mildly alkaline. 


Thickness of the solum commonly is 40 to 50 inches. 
Thickness of the upper sandy material ranges from 20 to 
40 inches. The sandy upper part of the solum is neutral 
to strongly acid, and the clayey or loamy lower part is 
medium acid to mildly alkaline. The clayey or loamy 
glacial till is 2 to 10 percent by volume dolomite gravel. 

The Ap horizon has value of 3 or 4. The B1 horizon 
commonly is fine sand, but in some places it is loamy 
fine sand. The IIB21t horizon is fine sandy loam or sandy 
clay loam. The 118221 and IIB23t horizons are clay, silty 
clay, silty clay loam, or clay loam. The ПС horizon is clay, 
silty clay, silty clay loam, or clay loam. It is mildly or 
moderately alkaline. 


Wauseon series 


The Wauseon series consists of poorly drained soils 
that are moderately permeable in the upper part and 
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slowly or moderately slowly permeable in the lower part. 
These soils formed in silty and loamy water-laid sedi- 
ment over glacial till. They are in swales and drain- 
ageways in the uplands. Slopes are 0 to 2 percent. The 
Wauseon soils in this survey area are outside the de- 
fined limits for the series because they have silt loam in 
the solum. This difference, however, does not alter the 
use or behavior of the soils. 

Wauseon soils formed in the same kind of material as 
Keowns, Korobago, and Yahara soils. The poorly drained 
Keowns soils and somewhat poorly drained Yahara soils 
are underlain by stratified lacustrine deposits. The some- 
what poorly drained Korobago soils do not have horizons 
dominated by chroma of 2 or less in the upper part of 
the B horizon. 

Typical pedon in an area of Wauseon silt loam, 150 
feet west and 800 feet north of southeast corner NW1/4 
sec. 27, T. 20 N., В. 16 E. 


Ар--0 to 9 inches; black (10YR 2/1) silt loam, dark gray 
(10ҮН 4/1) dry; moderate fine granular structure; 
very friable; many fine roots; high content of very 
fine sand; neutral; abrupt smooth boundary. 

A12—9 to 13 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; very friable; many fine roots; high content 
of very fine sand; neutral; abrupt smooth boundary. 

B21g—13 to 17 inches; olive gray (bY 5/2) silt loam; 
common fine prominent yellowish brown (10YR 5/6) 
mottles; weak medium subangular blocky structure; 
very friable; common fine roots; high content of very 
fine sand; few thin discontinuous lenses of gray (5Y 
5/1) silt loam; few black (10YR 2/1) worm casts; 
neutral; clear wavy boundary. 

B22g—17 to 23 inches; grayish brown (2.5Y 5/2) silt 
loam; many fine prominent yellowish brown (10YR 
5/6) mottles; weak medium prismatic structure part- 
ing to weak thin platy; very friable; common fine 
roots; high content of very fine sand; few black 
(10YR 2/1) worm casts; mildly alkaline; abrupt wavy 
boundary. 

IIB23g—23 to 28 inches; olive gray (БҮ 5/2) fine sandy 
loam; many fine prominent strong brown (7.5YR 
5/6) and reddish brown (5YR 5/3) mottles; weak 
medium prismatic structure parting to moderate thin 
platy; very friable; common fine roots; slight ef- 
fervescence; mildly alkaline; abrupt wavy boundary. 

IIB3g—28 to 35 inches; light olive gray (БҮ 6/2) very fine 
sandy loam; many fine prominent brown (7.5YR 4/4) 
and reddish brown (5YR 5/3) mottles; weak medium 
prismatic structure; very friable; common fine roots; 
massive between faces of prisms; slight efferves- 
cence; mildly alkaline; abrupt wavy boundary. 

ІС--35 to 60 inches; reddish brown (SYR 4/4) silty clay 
loam; many medium prominent greenish gray (5GY 
6/1) mottles and many fine prominent yellowish red 
(5YR 4/8) mottles; massive; firm; few cobblestones; 
estimated 2 percent by volume of gravel; slight ef- 
fervescence; moderately alkaline. 
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Thickness of the solum ranges from 20 to 36 inches. 
Thickness of the coarser textured water-laid sediment is 
20 to 40 inches. The solum is neutral or mildly alkaline. 
Free carbonates are at depths of 12 to 32 inches. The 
mollic epipedon is 8 to 14 inches thick. 

The Ap horizon has 10YR or N hue, value of 2 or 3, 
and chroma of 0 through 2. Some pedons have по А12 
horizon. The Bg horizon has 10YR, 2.5Y, or 5Y hue, 
value of 4 through 6, and chroma of 1 or 2. It contains 
strata of silt, very fine sand, and fine sand. The ИС 
horizon has value of 3 through 5 and chroma of 3 or 4. It 
is clay, silty clay, silty clay loam, or clay loam. It is as 
much as 20 percent by volume gravel. It is mildly or 
moderately alkaline. 


Whalan series 


The Whalan series consists of well drained, moderate- 
ly permeable soils formed partly in a thin mantle of silty 
or sandy material and in the underlying loamy glacial till, 
which is underlain by limestone bedrock. These soils are 
on valley sides and broad till plains. Slopes are 2 to 12 
percent. 

Whalan soils formed in the same kind of material as 
the nearby Hortonville and Kidder soils. They are similar 
to Knowles soils. Hortonville and Kidder soils are in simi- 
lar landscape positions but are underlain by glacial till. 
Knowles soils are underlain by limestone bedrock at sim- 
ilar depths but have less sand and more silt in the 
control section. 

Typical pedon in an area of Whalan silt loam, 2-to 6 
percent slopes, 150 feet west and 800 feet south of 
northeast corner SE1/4 sec. 5, T. 20 N., R. 17 E. 


Ар--0 to 9 inches; dark grayish brown (10YR 4/2) silt 
loam; weak fine subangular blocky structure; friable; 
common fine roots; neutral; abrupt smooth bound- 


ary. 

B21t—9 to 24 inches; dark brown (7.5ҮВ 4/4) clay loam; 
moderate medium subangular blocky structure; fri- 
able; common fine roots; continuous thin clay films 
on faces of peds; about 6 percent by volume of 
gravel; medium acid; clear wavy boundary. 

B221—24 to 35 inches; reddish brown (5YR 4/4) clay 
loam; weak medium subangular blocky structure; 
firm; common fine roots; common thin clay films on 
faces of peds; about 10 percent by volume of 
gravel; slightly acid; abrupt wavy boundary. 

R—35 inches; bedded limestone bedrock. 


Thickness of the solum and depth to limestone bed- 
rock range from 20 to 40 inches. Thickness of the upper 
silty or sandy material is less than 20 inches. 

The А horizon is silt loam or loamy fine sand. It ranges 
from medium acid to neutral. The Ap horizon has value 
of 3 or 4. Some pedons have an A1 horizon 2 to 5 
inches thick and a thin A2 horizon. Some pedons have a 
B1 horizon that із silt loam or loamy fine sand. The B2t 
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horizon has hue of 7.5YR or 5YR and value апа chroma 
of 3 or 4. й is loam or clay loam and ranges from 
medium acid to mildly alkaline. It is as much as 10 
percent by volume gravel. 


Willette series 


The Willette series consists of very poorly drained 
soils that are moderately rapidly permeable in the upper 
part and slowly permeable in the lower part. These soils 
formed in deposits of organic material over clayey or 
loamy deposits. They are in depressional areas and in 
low areas adjacent to drainageways and lakes. Slopes 
are 0 to 2 percent. 

Willette soils are similar to Adrian, Edwards, Houghton, 
and Palms soils. All formed in deposits of organic materi- 
al. Adrian soils are underlain by sandy material at depths 
of 16 to 51 inches. Edwards soils are underlain by marl 
at depths of 16 to 51 inches. Houghton soils have organ- 
ic material extending to depths greater than 51 inches. 
Palms soils have loamy material at depths of 16 to 51 
inches that averages less than 35 percent clay. 

Typical pedon in an area of Willette muck, 790 feet 
east and 800 feet north of southwest corner NW1/4 sec. 
11, T. 20 N., В. 14 E. 


Оа1—0 to 8 inches; black (10YR 2/1, broken face and 
rubbed), very dark brown (10YR 2/2, pressed) 
sapric material; about 3 percent fiber, trace rubbed; 
weak fine granular structure; very friable; primarily 
herbaceous fibers; sodium pyrophosphate pale 
brown (10YR 5/3); neutral; abrupt smooth boundary. 

Oa2—8 to 26 inches; Маск (БУВ 2/1, broken face), 
black (10YR 2/1, rubbed), very dark brown (10ҮН 
2/2, pressed) sapric material; about 3 percent fiber, 
trace rubbed; moderate fine subangular blocky struc- 
ture; very friable; primarily herbaceous fibers; sodium 
pyrophosphate brown (10YR 5/3); slightly acid; 
abrupt smooth boundary. 

IIC1g—26 to 31 inches; very dark gray (mixed М 3/0 and 
5Y 3/1) silty clay; many fine prominent dark brown 
(7.5YR 4/4) mottles; weak fine prismatic structure; 
firm; neutral; abrupt wavy boundary. 

IIC2g—31 to 35 inches; gray (5Y 5/1) silty clay; common 
fine prominent dark brown (7.5YR 4/4) and dark 
reddish brown (2.5YR 3/4) mottles; massive; firm; 
mildly alkaline; clear wavy boundary. 

1С3--35 to 60 inches; reddish brown (5YR 5/3) clay; 
many coarse prominent greenish gray (БСҮ 5/1) 
mottles; moderate thin platy structure; firm; slight 
effervescence; moderately alkaline. 


The depth to the clayey IIC horizon ranges from 16 to 
51 inches. The organic material is primarily herbaceous, 
but some pedons are as much as 10 percent by volume 
woody fragments. The organic material ranges from 
medium acid to mildly alkaline. 

The surface tier commonly has 10YR hue or is neutral 
and has chroma of 0 through 2 on broken face and 
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rubbed. The organic part of the subsurface and bottom 
tiers has 10ҮН, 7.5YR, 5YR, or М hue, value of 2 or 3, 
and chroma of 0 through 2. Some pedons have thin 
layers of hemic material in these tiers. In some pedons 
the organic material layer just above the ПС horizon is as 
much as 20 percent by volume mineral material. The ИС 
horizon is silty clay loam, silty clay, or clay. 


Winneconne series 


The Winneconne series consists of moderately well 
drained, slowly or very slowly permeable soils formed in 
clayey water-laid sediment. These soils are in glacial 
lake basins and on lake terraces and stream terraces. 
Slopes are 1 to 4 percent. 

Winneconne soils have a Bt horizon similar to that of 
Borth, Kewaunee, and Neenah soils. They are near 
Neenah soils. Borth soils are underlain by sand at 
depths of 20 to 40 inches. Kewaunee soils formed in 
glacial till and average less than 60 percent clay in the 
агаШіс horizon. The somewhat poorly drained Neenah 
soils, in slightly lower landscape positions, have low 
chroma mottles within the upper 10 inches of the argillic 
horizon. 

Typical pedon in an area of Winneconne silty clay 
loam, 1 to 4 percent slopes, 525 feet north and 20 feet 
east of southwest corner SE1/4 sec. 5, T. 19 N., R. 17 
E. 


Ар--0 to 7 inches; very dark brown (10ҮН 2/2) silty clay 
loam, dark brown (7.5ҮН 4/2) dry; weak medium 
subangular blocky structure; firm; common fine 
roots; mildly alkaline; abrupt smooth boundary. 

B1t—7 to 9 inches; reddish brown (5YR 4/3) clay; weak 
fine subangular blocky structure; firm; common fine 
roots; common thin clay films on faces of peds; 
common very dark brown (10YR 2/2) worm casts; 
neutral; clear wavy boundary. 

B2t—9 to 17 inches; reddish brown (5YR 4/3) clay; mod- 
erate and strong fine angular blocky structure; firm; 
common fine roots; many thin clay films on faces of 
peds; neutral; clear wavy boundary. 

B3t—17 to 22 inches; reddish brown (БУВ 4/3) clay; 
common fine prominent olive gray (БҮ 5/2) and yel- 
lowish red (БҮН 4/6) mottles; weak fine prismatic 
structure parting to moderate very fine angular 
blocky; firm; few fine roots; common thin clay films 
on faces of peds; strong effervescence; mildly alka- 
line; clear wavy boundary. 

C—22 to 60 inches; reddish brown (БУВ 5/3) clay; many 
medium prominent greenish gray (5СУ 6/1) mottles; 
moderate thick platy structure; firm; many light red- 
dish brown (5ҮН 6/3) lime segregations; violent ef- 
fervescence; moderately alkaline. 


Thickness of the solum ranges from 18 to 26 inches, 
commonly somewhat more than the depth to free car- 
bonates. The solum commonly is neutral or mildly alka- 
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line, but in some pedons it is medium or slightly acid in 
the upper part. 

The Ap horizon has 7.5YR or 10YR hue, value of 2 or 
3, and chroma of 1 or 2. The Bt horizon commonly is 
clay, but some pedons have subhorizons of siity clay. 
The C horizon is mildly or moderately alkaline. Some 
pedons have a few thin strata of sand in the C horizon. 


Yahara series 


The Yahara series consists of somewhat poorly 
drained, moderately permeable soils formed in silty and 
loamy water-laid sediment. These soils are on lake ter- 
races and valley terraces and in upland drainageways. 
Slopes are 0 to 3 percent. 

Yahara soils formed in the same kind of material as 
Keowns, Korobago, and Wauseon soils. The poorly 
drained Keowns soils have a B horizon dominated by 
chroma of 2 or less. The somewhat poorly drained Koro- 
bago soils and poorly drained Wauseon soils have gla- 
cial deposits at depths of 20 to 40 inches that are more 
than 35 percent clay. 

Typical pedon іп an area of Yahara silt loam, 0 to 3 
percent slopes, 25 feet west and 800 feet north of 
southeast corner SW1/4 sec. 25, T. 19 N., R. 16 E. 


Ар—0 to 10 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10ҮН 4/1) dry; weak fine subangular 
blocky structure; very friable; common fine roots; 
high content of very fine sand; neutral; abrupt 
smooth boundary. 

B21—10 to 16 inches; yellowish brown (10YR 5/4) silt 
loam; common medium distinct light brownish gray 
(10YR 6/2) mottles and many fine distinct yellowish 
brown (10YR 5/6) mottles; weak medium subangu- 
lar blocky structure; very friable; few fine roots; high 
content of very fine sand; neutral; clear wavy bound- 


ary. 

B22g—16 to 21 inches; light brownish gray (10YR 6/2) 
silt loam; few fine faint grayish brown (2.5Y 5/2) 
mottles and common fine prominent yellowish brown 
(10YR 5/6) mottles; weak medium subangular 
blocky structure; very friable; few fine roots; neutral; 
clear wavy boundary. 

B23g--21 to 24 inches; grayish brown (2.5Y 5/2) silt 
loam; common fine faint light brownish gray (10YR 
6/2) mottles and few fine prominent yellowish brown 
(10YR 5/6) mottles; weak fine subangular blocky 
structure; friable; few fine roots; slight efferves- 
cence; mildly alkaline; abrupt wavy boundary. 

C—24 to 60 inches; strong brown (7.5YR 5/6) very fine 
sand and very fine sandy loam, stratified; common 
fine distinct strong brown (7.5YR 5/8) mottles, 
common medium distinct yellowish red (SYR 5/8) 
mottles, and common fine prominent light brownish 
gray (10YR 6/2) mottles; weak medium platy struc- 
ture; very friable; few very thin strata of silt loam; 
slight effervescence; moderately alkaline. 
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Thickness of the solum ranges from 20 to 36 inches. 
The solum is neutral or mildly alkaline. Free carbonates 
are at depths of 18 to 24 inches. The mollic epipedon is 
8 to 10 inches thick. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. The B horizon has 7.5YR, 10YR, or 2.5Y hue, value of 
4 through 6, and chroma of 2 through 4. Chroma of 2 
occurs in the lower part of the B horizon. This horizon is 
silt loam, loam, very fine sandy loam, loamy very fine 
sand, or very fine sand. Тһе C horizon is mildly or mod- 
erately alkaline. It has strata of silt, very fine sand, or 
fine sand. 


Zittau series 


The Zittau series consists of somewhat poorly drained 
Soils that are slowly permeable in the upper part and 
rapidly permeable in the lower part. These soils formed 
in clayey water-laid sediment over sandy material. They 
are in lake basins and on stream terraces. Slopes аге 0 
to 3 percent. 

Zittau soils formed in the same kind of material as the 
nearby Borth and Poy soils. The moderately well drained 
Borth soils, in higher landscape positions, do not have 
mottles with chroma of 2 or less in the upper 10 inches 
of the argillic horizon. The poorly drained Poy soils are in 
depressional areas. 

Typical pedon in an area of Zittau silty clay loam, O to 
3 percent slopes, 440 feet east and 100 feet north of 
southwest corner NE1/4 sec. 3, T. 18 N., R. 15 E. 


Ар—0 to 7 inches; very dark gray (10YR 3/1) silty clay 
loam; dark gray (10YR 4/1) dry; weak medium su- 
bangular blocky structure; firm; common fine roots; 
neutral; abrupt smooth boundary. 

A2—7 10 9 inches; brown (7.5YR 4/2) clay; many fine 
prominent yellowish red (5YR 4/8) mottles; weak 
thin platy structure; firm; common fine roots; neutral; 
abrupt broken boundary. 

B21t—9 to 14 inches; reddish brown (5УН 4/3) clay; 
many fine prominent yellowish red (БҮН 4/6), 
common fine distinct brown (7.5YR 5/2), and many 
coarse faint brown (7.5YR 4/2) mottles; moderate 
fine angular and subangular blocky structure; firm; 
common fine roots; common thin clay films on faces 
of peds; mildly alkaline; clear wavy boundary. 

B22t—14 to 20 inches; reddish brown (5ҮН 4/3) clay; 
common fine prominent yellowish red (5YR 4/6), 
common medium distinct brown (7.5YR 5/2), and 
many coarse faint brown (7.5YR 4/2) mottles; mod- 
erate medium angular and subangular blocky struc- 
ture; firm; common fine roots; common thin clay 
films on faces of peds; mildly alkaline; clear wavy 
boundary. 

B31t—20 to 26 inches; reddish brown (5YR 5/3) clay; 
many medium prominent olive gray (5Y 5/2) mottles; 
moderate fine prismatic structure; firm; few fine 
roots; few thin clay films on faces of peds; common 
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dark gray (10YR 4/1) stains on faces of prisms; 
strong effervescence with pink (БҮН 7/3) lime con- 
centrated in areas of the mass; mildly alkaline; clear 
wavy boundary. 

B32t—26 to 33 inches; reddish brown (БУВ 5/3) clay; 
many coarse prominent greenish gray (5GY 6/1) 
mottles; moderate medium prismatic structure; firm; 
few fine roots; few thin clay films on faces of peds; 
common dark brown (7.5YR 4/2) stains on faces of 
peds; violent effervescence with many pink (5YR 
7/3) lime segregations; moderately akaline; abrupt 
smooth boundary. 

ПС--33 to 60 inches; brown (7.5YR 5/4) fine and 
medium sand; common medium prominent strong 
brown (7.5YR 5/8) and many coarse distinct brown 
(7.5YR 5/2) mottles; single grained; loose; mildly 
alkaline. 


Thickness of the solum and depth to the underlying 
sand range from 20 to 40 inches. The solum ranges 
from slightly acid to moderately alkaline. 

The Ap horizon has 10YR or 7.5ҮН hue, value of 2 or 
3, and chroma of 1 or 2. It is 6 to 9 inches thick. Some 
pedons have an A1 horizon that is 3 or 4 inches thick. 
Some pedons have no A2 horizon. The B horizon com- 
monly is clay, but some pedons have subhorizons of silty 
clay. in some pedons as much as 9 inches in the lower 
part of the В horizon has chroma of 1 or 2. The ИС 
horizon is neutral or mildly alkaline. 


Formation of the soils 


The following paragraphs describe the factors of soil 
formation, relate these factors to the formation of soils in 
the survey area, and explain the processes of soil forma- 
tion (3). 

The soils of Winnebago County formed through the 
action of climate and living organisms upon parent mate- 
гіаі, as conditioned by local factors of relief. The total 
effect of these four factors depends on the length of 
time the soil material has been in place. Each of these 
factors affects the formation of every soil, but the rela- 
tive importance of each differs from place to place. One 
factor, for example, may dominate the formation of a soil 
and determine most of its properties. In general, howev- 
er, the effect of each of these factors—parent material, 
climate, living organisms, relief, and time—is modified by 
the effect of the others. 

Physical, chemical, and biological reactions result from 
the interaction of the factors of soil formation. These 
reactions occur in such soil-forming processes as accu- 
mulation of organic matter in the surface layer, transfor- 
mation of soil material, and the removal, transfer, and 
deposition of soil components from one part of the soil 
profile to another. 

The results of the soil-forming processes can readily 
be seen in the McHenry soils. The parent material was 
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windblown silt and the underlying calcareous fine sandy 
loam glacial till. The gently sloping and sloping relief 
influenced the other factors of soil formation by affecting 
water movement. It affected the amount of water availa- 
ble for percolation and contributed to the characteristics 
that made these soils well drained. The temperate сії- 
mate and rainfall affected organic matter formation and 
decomposition and were conducive to dissolving minerals 
and moving them in solution downward in the soil profile. 
Living organisms contributed to the accumulation of or- 
ganic matter and organic acids and mixed the soil to 
some extent. They were also conducive to the downward 
movement of water in the soil profile. In time, these 
processes were accelerated. 

Free lime in the soil material was gradually dissolved 
and moved downward by percolating water. As a result 
of this leaching, McHenry soils have an acid subsoil. The 
substratum remains calcareous. Organic acids formed in 
the upper part of the soil profile and acted upon the 
parent material to form secondary clay minerals. These 
suspended clay particles were moved downward and 
deposited on the faces of peds and in cracks and pores. 
As a result, the lower part of the silty layer and the upper 
part of the glacial till in the McHenry subsoil contain 
more clay than other parts of the soil. While clay and 
dissolved lime were being moved downward, organic 
matter in various stages of decomposition was accumu- 
lating in the surface layer. As a result of this decom- 
posed organic matter, the surface layer is darker than it 
was originally. 

As a result of these soil-forming processes, McHenry 
soils now have a dark grayish brown silt loam surface 
layer, a medium acid heavy silt loam upper subsoil that 
contains more clay than the surface layer, and a slightly 
acid clay loam lower subsoil. They are underlain at a 
depth of about 32 inches by unweathered calcareous 
fine sandy loam glacial till that has changed little since it 
was deposited by a glacier. 

The soil-forming processes are occurring in ail the 
soils of the survey area in varying degrees. In Winne- 
bago County, the kinds of parent material and the relief 
have determined to a large extent the kinds of process- 
es that have been dominant in the formation of the soils. 


Parent material 


About 85 percent of the soils in Winnebago County 
formed wholly or partly in material deposited by glaciers. 
Much of this material was later covered by windblown 
deposits of silty or sandy material. Some soils formed in 
more recent deposits of organic material, alluvium, or 
deep windblown material. 

Winnebago County was covered by several glaciers. 
The ice sheets came from the northeast and moved 
slowly across the county in a general southwesterly di- 
rection. The glacial drift they deposited was derived from 
local bedrock formations, from material deposited by pre- 
vious glaciers, and from material transported into the 
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County, such as granite rock and reddish clayey material color, carbonate content, texture, and content and type 
(fig. 10). The glacial drift is several hundred feet thick in of gravel. 

places. The soils of the survey area have derived many The most recent glacier, the Valders ice sheet, which 
of their characteristics from glacial material, for example, covered all but the southwestern part of the county, 


Figure 10.—Thin layer of glacial material over bedded limestone. This material was derived mostly from local glaciated limestone formations. 
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melted about 11,500 years ago. Its furthest advance in 
the county, called the terminal moraine, corresponds to 
the southwestern boundary of the Kewaunee-Manawa- 
Hortonville map unit on the general soil map. One small 
lobe of this ice sheet advanced as far south as Rush 
Lake and created a horseshoe-shaped ridge along the 
southwestern edge of Waukau. Marsh. The Valders ice 
sheet deposited a characteristic reddish, clayey drift. As 
this ice sheet advanced, it reworked some of the red 
clay from the bed of Lake Michigan, mixed it with lime- 
stone rock, and deposited it as ground moraines and 
glaciolacustrine sediment. 

The Cary ice sheet covered all of the county many 
years before the advance of the Valders ice sheet. The 
drift it deposited is generally much thicker than the 
Valders drift, This older drift fills the buried valleys in the 
bedrock surface. It generally underlies the Valders drift, 
but in the southwestern part of the county it is a silt- 
covered surface deposit. It is characterized by yellowish 
brown, loamy till that is high in content of limestone 
fragments. 

Deposits of till, outwash, and lacustrine material re- 
mained after the glacial ice melted. Glacial till consisting 
of poorly sorted, crushed, and mixed clay, silt, sand, and 
boulders is most common in the survey area. About 
171,000 acres of soil formed wholly or partly in this 
parent material. About 85 percent of these till soils, for 
example, the Hortonville, Kewaunee, Manawa, and 
Poygan soils, formed in the Valders till, a reddish till 
containing more clay and less sand and coarse frag- 
ments than the Cary ШІ. Omro soils formed in areas that 
have a thin deposit of Valders till over Cary soils. Hoch- 
heim and Nenno soils formed in Cary till within areas of 
Valders till. In these small areas, the underlying Cary till 
was not covered by Valders till and is exposed at the 
surface. 

The Cary till in the southwestern part of the county 
has more hills and ridges than the Valders till. It was 
derived mostly from local limestone and sandstone for- 
mations that were ground up by the Cary ice sheet. The 
Cary till east of Rush Lake, mostly fine sandy loam, has 
a higher calcium. carbonate content and contains more 
limestone fragments than the Cary till west of Rush 
Lake. Lamartine, LeRoy, and Lomira soils formed in the 
area east of Rush Lake. Kidder, McHenry, Plano, and St. 
Charles soils formed in the sandy loam and fine sandy 
loam Cary till west of Rush Lake. 

Knowles, Ritchey, and Whalan soils formed in ШІ de- 
posits that are underlain by limestone bedrock within a 
depth of 40 inches. All of the Knowles soils formed in 
the Cary till near Rush Lake. Eleva soils formed west of 
Rush Lake in a mixture of Cary till and sandstone residu- 
um. 

About 92,000 acres of soil in the survey area formed 
wholly or partly in material deposited by flowing 
meltwater from the glaciers. These outwash and lacus- 
trine deposits are often interbedded or laminated. The 
coarser textured outwash deposits, about 15,000 acres, 
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are mostly gravel, sand, and silt and are commonly 
stratified. Casco and Fox soils formed in deep deposits 
of this outwash. The Lorenzo Variant, Mosel, and Navan 
soils formed in thin deposits of outwash over glacial till. 

The finer textured lacustrine material, ranging from 
clay to sand, was deposited in glacial lakes and valleys 
and in swales in the uplands by slowly moving or ponded 
water from melting ice. About 62,000 acres of soil in the 
survey area—Borth, Kaukauna, Menasha, Nebago, 
Nebago Variant, Neenah, Poy, Winneconne, and Zittau 
soils—formed wholly or partly in clayey lacustrine materi- 
al deposited in glacial lake basins. Fisk, Keowns, Koro- 
bago, Wauseon, and Yahara soils formed wholly or partly 
in lacustrine deposits of silt, fine sand, and very fine 
sand that are commonly stratified. Korobago and Wau- 
seon soils are mostly in swale areas of moraines that 
have a thin deposit of lacustrine material over glacial till. 

Windblown deposits of silty or sandy material cover 
much of the glacial drift in the county. The thickest silty 
deposits, 1 foot to more than 5 feet thick, cover the Cary 
drift in the southwestern part of the county. The thicker 
deposits are in the valleys within this area. Atterberry 
and Ossian soils are in these valleys. They formed in 
windblown silt deposits more than 5 feet thick. The silty 
windblown deposits covering the Valders drift are com- 
monly less than 15 inches thick. 

Thick deposits of windblown sand are in the northwest 
corner of the county. These deposits were the parent 
material of Brems, Kingsville, Morocco, and Oakville 
soils. About 12,000 acres of soil—Fisk, Nebago, Nebago 
Variant, Puchyan, and Tustin soils—formed in areas 
where 20 to 40 inches of sand was deposited over finer 
textured material Some areas of the Hortonville, 
Kewaunee, Kidder, and Whalan soils have a surface 
layer that.formed in less than 20 inches of windblown 
sand. 

About 2,000 acres of soil formed in alluvial deposits 
along the major drainageways. Fluvaquents is an example 
of this type of deposit. Generally, this material has been 
deposited too recently for distinct soil horizons to have 
developed. 

During the postglacial period, many shallow lakes and 
waterways were favorable places for the growth of 
aquatic plants. About 28,600 acres of organic soils— 
Adrian, Edwards, Houghton, Palms and Willette soils— 
formed mostly in the decomposed residue of these 
aquatic plants. 


Climate 


Winnebago County has a continental climate that is 
characteristic of the north central states. This climate 
has a direct effect on soil formation through the weather- 
ing of rocks and alteration of parent material. By supply- 
ing energy and a suitable environment for growth of 
organisms, climate also indirectly affects the accumula- 
tions of organic matter and increases soil fertility. 

Precipitation and temperature are the chief elements 
of climate responsible for soil features. These elements 
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determine the amount of water available for percolation 
and the formation and decomposition of organic matter, 
the major processes in the formation of soils. 

Percolating water from rainfall and snowmelt affects 
both the solution and hydration of mineral matter and the 
organic substances. In addition, the movement of this 
water also controls the distribution of substances 
throughout the soil. 

Under the same amount of moisture, different soil pro- 
files will develop as a result of differences in tempera- 
ture. A frozen soil layer, for example, slows down soil- 
forming processes by restricting the percolation of water. 
All the soils in Winnebago County have a seasonal 
frozen layer. The processes of soil formation, therefore, 
are very slow or absent in winter. The physical action of 
frost heave also affects profile development. The high 
temperature in summer increases the evaporation and 
transpiration of moisture, thus limiting the amount of per- 
colating water available for soil development. Tempera- 
ture also affects the growth and decomposition of organ- 
ic matter. Decomposition is much slower in cooler сії- 
mates. 

Wind, another element of climate that affects soil for- 
mation, indirectly affects the moisture content of soils by 
influencing the evaporation rate. In addition, fine particles 
of soil and organic material are often blown away by 
winds, thereby eroding the surface layer. These particles 
are deposited elsewhere as new parent material. 

Climate is modified by variations in relief and slope 
aspect. On the steeper slopes, more precipitation is lost 
through runoff than in areas where slopes are more 
gentle. In these places, less water penetrates the sur- 
face to furnish moisture for plant growth, microbiological 
activity, and rock disintegration. As a result, soil forma- 
tion is generally slower in the steeper areas. 

The soils on south- or west-facing slopes are warmed 
and dried by the sun and wind more than those on 
north- or east-facing slopes. The cooler, more humid, 
north- and east-facing slopes generally contain more 
moisture and are more favorable for the growth of trees 
than of grasses. 


Living organisms 


Plants are the principal living organisms that influence 
the formation of the soils in the county, but bacteria, 
fungi, insects, earthworms, and rodents are also impor- 
tant. Two of the chief functions of plant and animal life 
are supplying organic matter to the soil and bringing 
nutrients from the lower part of the soil profile to the 
upper layers. 

Plant roots penetrate the soil body, thereby creating 
channels for percolating water. The roots excrete a 
number of acid substances that act on rocks and miner- 
als and bring nutrients or mineral substances into solu- 
tion. These nutrients are absorbed and translocated 
upward to stems and leaves. When the plants die, the 
translocated minerals are released to upper soil layers. 
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The organic acids formed from the decaying plant resi- 
due accelerate soil formation by reacting with rock and 
mineral constituents. 

Plants indirectly affect soil formation by modifying the 
elements of climate. For example, they reduce the force 
of winds, thereby influencing the evaporation rate of per- 
colating water and the deposition of windblown parent 
material. 

The influence of vegetation on soil characteristics can 
be seen in the contrast between the dark colored soils, 
such as Plano soils, which formed under grass, and the 
lighter colored soils, such as St. Charles soils, which 
formed under trees. More organic matter. accumulates 
under grass than under trees. 

Animals influence soil formation. They dig into the soil 
and mix the material of the different layers. Roots and 
percolating water follow the channels they create. 
Animal life affects soil structure, helps to decompose 
organic matter, and carries nutrients upward in the soil 
profile. When these animals die, they contribute to the 
supply of organic matter in the soil. 

Man has been responsible for extensive changes in 
the soil. He has altered the pH value and fertility of soils 
by liming and fertilizing, perpetuated grass by burning 
over areas that are normally wooded, used cropping 
practices that cause organic matter to be lost, altered 
soil moisture content by irrigation and artificial drainage, 
and accelerated erosion by removing the natural plant 
cover on sloping soils. Man's activities have had a defi- 
nite effect on soil profiles. 


Relief 


Relief influences the formation of soils in its control of 
drainage, runoff, and erosion. Differences in elevation 
and slope are closely related to differences in the drain- 
age, the thickness and organic matter content of the 
topsoil, the thickness of the soil profile, and the degree 
of erosion. 

Sloping soils, such as Kidder and LeRoy soils, that 
have convex slopes commonly are well drained; they 
show no evidence of mottling. Because of a higher rate 
of runoff, they absorb less water than soils that have 
gentler slopes. Consequently, they tend to have a thin- 
ner profile, less horizon development, and more erosion. 
Erosion removes products of weathering that would con- 
tribute to the development of the soil profile. 

Moderately well drained soils, such as Borth and Win- 
neconne soils, are mottled in the substratum and in the 
lower part of the subsoil. They commonly have gentler 
slopes and are lower on the landscape than the well 
drained soils. 

Runoff is slow on somewhat poorly drained soils, such 
as Atterberry and Manawa soils. These soils are mottled 
in the subsoil and substratum. These nearly level and 
gently sloping soils are on foot slopes adjacent to 
depressional areas. They commonly receive runoff from 
adjacent uplands. : 
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Poorly drained soils, such as Ossian and Poygan soils, 
are in low concave areas. They have a grayish subsoil as 
a result of excessive moisture and poor aeration. Runoff 
is very slow or ponded, and the soils are saturated at or 
near the surface for long periods. 

The thickness and organic matter content of the sur- 
face layer are commonly related to relief. The nearly 
level and gently sloping soils generally have a darker 
and thicker surface layer than the steeper soils. Runoff 
is slower or ponded on the less sloping soils and these 
Soils absorb more moisture. As a result, the moisture 
content is more favorable for plant growth and for the 
accumulation of organic matter. In some wet depres- 
sions, decomposing plant residue accumulates to a 
depth of several feet, forming organic soil. 


Time 


The degree of horizon development depends on the 
length of time the soil-forming processes have been 
active. Some soils, however, form more rapidly than 
others. The length of time needed for the formation of a 
particular kind of soil depends on the other factors in- 
volved. 

When soil begins to form, the characteristics of the 
soil material and parent material are almost identical; the 
soils are said to be immature. Fluvaquents, for example, 
are immature soils in Winnebago County. These soils 
have few or no genetic differences between horizons. 
Generally, a soil is considered mature if it has well de- 
fined horizons as the result of soil-forming processes 
that have been active for thousands of years. Such well 
developed soils as Kewaunee soils are about 11,500 
years old. 
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Glossary 


Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely diffi- 
cult. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Bedrock. The solid rock that underlies the soi! and other 
unconsolidated material or that is exposed at the 
surface. 

Blowout. A shallow depression from which all or most of 
the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. Іп some blowouts the water table is ex- 
posed. 

Boulders. Rock fragments larger than 2 feet (60 centi- 
meters) in diameter. 
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Calcareous soil. A soil containing enough calcium car- 
bonate (commonly combined with magnesium car- 
bonate) to effervesce visibly when treated with cold, 
dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse fragments. Mineral or rock particles 2 millime- 
ters to 25 centimeters (10 inches) in diameter. 

Coarse textured soll. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 centi- 
meters) in diameter. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Compressible (in tables). Excessive decrease in volume 
of soft soil under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves all or part of the crop 
residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—-Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—-When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed ‘together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is that part of the soil 
profile between depths of 10 inches and 40. or 80 
inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 
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Cutbanks cave (іп tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or arresting graz- 
ing for a prescribed period. 

Depth to rock. Bedrock is too near the surface for the 
specified use. 

Diversion (or diversion terrace). A ridge of earth, gen- 
erally a terrace, built to protect downslope areas by 
diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly con- 
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tinuous, they can have moderate or high slope gradi- 
ents. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Drumiin. A low, smooth, elongated oval hill, mound, or 
ridge of compact glacial till. The longer axis is paral- 
lel to the path of the glacier and commonly has a 
blunt nose pointing in the direction from which the 
ice approached. 

Erosion. The wearing away of the land surface by water, 

wind, ice, or other geologic agents and by such 
processes as gravitational creep. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes the sur- 
face. 

Esker (geology) A narrow, winding ridge of stratified 
gravelly and sandy drift deposited by a stream flow- 
ing in a tunnel beneath a glacier. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, іп adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Glacial drift (geology). Pulverized and other rock materi- 
al transported by glacial ice and then deposited. 
Also the sorted and unsorted material deposited by 
streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, com- 
monly stratified, deposited by glacial melt water. 
Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transport- 

ed and deposited by glacial ice. 

Glaclofluvial deposits (geology). Material moved by gla- 
ciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaclolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial melt water. Many de- 
posits are interbedded or laminated. 

Gleyed soil. Soil that formed under poor drainage, re- 
sulting in the reduction of iron and other elements in 
the profile and in gray colors and mottles. 
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Grassed waterway. А natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly во! material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 centi- 
meters) in diameter. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more decom- 
posed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An ex- 
planation of the subdivisions is given in the Soil 
Survey Manual. The major horizons of mineral soil 
are as follows: 

О horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the sur- 
face in which an accumulation of humified organic 
matter is mixed with the mineral material. Also, a 
plowed surface horizon, most of which was originally 
part of a B horizon. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying А to the underlying C horizon. The В hori- 
zon also has distinctive characteristics such as (1) 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky struc- 
ture; (3) redder or browner colors than those in the 
A horizon; or (4) a combination of these. The com- 
bined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is littie affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral Il precedes 
the letter C. U 
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Я layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
Soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually ex- 
pressed in inches per hour. The rate can be limited 
by the infiltration capacity of the soil or the rate at 
which water is applied at the surface. 

Kame (geology). An irregular, short ridge or hill of strati- 
fied glacial drift. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soll. Soil that is mainly mineral material and low 
in organic material. its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural 
soil and support little or no vegetation. 
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Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal, lateral, medial, and ground. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
trast—/ai/nt, distinct, and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed or- 
ganic soil material. (See Sapric soi! material.) 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 


Nutrient, plant. Any element taken in by a plant essen- 
tial to its growth. Plant nutrients are mainly nitrogen, 
phosphorus, potassium, calcium, magnesium, sulfur, 
iron, manganese, copper, boron, and zinc obtained 
from the soil and carbon, hydrogen, and oxygen 
obtained from the air and water. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
glacial melt water. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is gener- 
ally low in relief. 

Parent material. The unconsolidated organic and mineral 
material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed or- 
ganic matter, that has accumulated under excess 
moisture. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “а soil.” A 
pedon is three dimensional and large enough to 
permit study of all horizons. its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
2” meters), depending оп the variability of the 
Soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified use. 

Permeability. The quality of the soil that enables water to 
move downward through the profile. Permeability is 
measured as the number of inches per hour that 
water moves downward through the saturated soil. 
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Terms describing permeability are: 

..less than 0.06 inch 
. 0.06 to 0.20 inch 
— 0.2 to 0.6 inch 
..0.6 inch to 2.0 inches 
— 2.0 to 6.0 inches 
.....6.0 to 20 inches 
anan more than 20 inches 


Moderate. 
Moderatel 


Phase, soll. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, differences in slope, stoniness, and 
thickness. 

pH value. A numerical designation of acidity and alkalin- 
ity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic.. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only slight- 
ly by compaction. 

Poor outlets (in tables). Refers to areas where surface 
or subsurface drainage outlets are difficult or expen- 
sive to install. 

Productivity (soil). Тһе capability of а soil for producing 
a specified plant or sequence of plants under specif- 
ic management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soll. A measure of acidity or alkalinity of а 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid................................................. Below 4.5 
Very strongly acid.... .. 4.5 to 5.0 
Strongly acid... 5.1 to 5.5 
Medium acid 5.6 to 6.0 
Slightly acid. 6.1 to 6.5 
Neutral......... 6.6 t0 7.3 
Mildly alkaline.......... 7.4 to 7.8 
Moderately alkaline. ..7.9 to 8.4 
Strongly alkaline.......... „8.5 to 9.0 
Very strongly alkaline.............................. 9.1 and higher 


Regolith. The unconsolidated mantle of weathered rock 
and soil material on the earth's surface; the loose 
earth material above the solid rock. 

Rellef. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil materlal). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 
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Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream chan- 
nels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sapric soil material (muck). The most highly decom- 
posed of all organic soil material. Muck has the least 
amount of plant fiber, the highest bulk density, and 
the lowest water content at saturation of all organic 
soil material. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of sedi- 
mentary rock are conglomerate, formed from gravel; 
sandstone, formed from sand; shale, formed from 
clay; and limestone, formed from soft masses of 
calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soil. А group of soils that have profiles that are 
almost alike, except for differences in. texture of the 
surface layer or of the underlying material. All the 
301$ of а series have horizons that are similar in 
composition, thickness, and arrangement. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Site Index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slow intake (in tables). The slow movement of water 
into the soil. 
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Slow refill (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates recog- 
nized in the United States are as follows: 

Millime- 
ters 


Very coarse ѕапа............................................. 2.0 to 1.0 
Coarse вап(.............2...22.2........ 1.0 to 0.5 
Medium sand... 0.5 to 0.25 
Fine sand......... .0.25 to 0.10 
Very fine запа......................................... 0.10 to 0.05 
Эри se tonto mes ТЕСТІ 0.05 to 0.002 
c ——— Less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the mate- 
па! in these horizons are unlike those of the underly- 
ing material. The living roots and plant and animal 
activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stripcropping. Growing crops in a systematic arrange- 
ment of strips or bands which provide vegetative 
barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates. The 
principal forms of soil structure are—pf/aty (laminat- 
ed), prismatic (vertical axis of aggregates longer 
than horizontal), columnar (prisms with rounded 
tops), ф/оску (angular or subangular), and granular. 
Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the 
particles adhering without any regular cleavage, as 
in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic’ matter than the overlying sur- 
face layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer," or the “Ap horizon." 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
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are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use and behavior. 

Terminal moraine. A belt of thick glacial drift that gener- 
ally marks the termination of important glacial ad- 
vances. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that it can soak into the soil or flow slowly to a 
prepared outlet without harm. A terrace in a field is 
generally built so that the field can be farmed. A 
terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles іп a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or “ very 
fine." 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress road- 
banks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, are in soils in 
extremely small amounts. They are essential to plant 
growth. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the low lands along streams. 

Variant, soil. A soil having properties sufficiently differ- 
ent from those of other known soils to justify a new 
series name, but occurring in such a limited geo- 
graphic area that creation of a new series is not 
justified. 

Weathering. А! physical and chemical changes pro- 
duced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 
[All data from Oshkosh, Wisconsin, based on records from 1930 to 1959] 


ро Т — — . . lemperature- [d DEC НЕ НЕВЕ лл шш Precipitation Т 
І “Т ТТмо years in 10 will have Г T One year in 10 T Days 
! | ! monthly average of | twill | һауе-- | with Average 
Month | Average |Ауегаве | Maximum | inimum | Average | ин 10.1 inchiprecipita- 
! daily | daily |! temperature {temperature | monthly | Less | More jor more {tion in 
| maximum Iminimum | equal to orfequal to or | total | than-- | than-- iprecipi-|the form 
| ! | higher ii толе than--| l і tation iof snow 
= ! ! ! = ! ttn sleet 
торт т | = | тз зт | ы | гої 
| В 1 ' ' і 1 
Januarys--! 26.8 | 9.6 | 24 | 12 { 1.29 | өл | 248 104 | 10.7 
! | ! | і і і ! 
Еергцагу--| 29.2 | 11.2 ! 24 ! 17 I 1.19 ! 0.24 ! 2.35 ! 4 | 8.9 
! ! | ! ! ! ! 
March----- t 38.6 | 21.4 | 32 ! 27 | 1.60 ! 0.78 ! 2.51 | 5 | 9.4 
Н 
1 1 1 1 t 1 
Арг11----- t 54,7 | 34.4 | 48 і ца | 2.54 | 1.04 ! 4,41 ! 6 | 1,6 
! ! ! | і | ! ! 
Мау------- ! 67.8 | 45,9 ! 60 | 54 | 2.83 ! 1.29 і ц.99 ! 7 | 0.3 
t ! І ! 1 t ! 
June------ | 77.9 ! 56.7 і 70 | 64 ! 3.91 | 1.80 | 7.05 ! 7 ! .0 
' 1 1 1 ! 1 
July------ ! 83.6 | 61.2 і 74 | 71 ! 2.98 | 1.05 ! 5.43 ! 5 ! .0 
| | + 1 t t 1 
August----| 81.7 ! 59.6 ! 73 ! 68 ! 3.16 ! 1.31 | 4.99 ! 6 | .0 
Ї 1 t 1 і 1 1 
СИЕ 73.0 | 51.2 р 65 ! 59 | 3.08 ! 0.68 і 6.61 ! 6 ! Li 
1 ! І 1 1 1 t 1 
October---i 61.1 | 10.4 ! 55 ! 48 ! 1.88 | 0.55 і 3.93 ! 5 | 0.2 
! 1 П І t 1 1 ! 
Моуетьег--} 43.2 ! 27.0 ! 39 | 31 ! 2.12 ! 0.64 | 4,58 i 5 | 4.0 
' 1 ' ' 1 % 
£ 1 I ! 1 ! ! ! ! 
December--| 30.5 ! 15.4 | 26 | 18 ! 1.35 ! 0.48 ! 2.15 ! 4 8.7 
' т 
| | | | | | | | | 
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TABLE 2.--PROBABILITIES OF LAST FREEZING TEMPERATURES 
IN SPRING AND FIRST IN FALL 


{All data are from Oshkosh, Wisconsin, based on records from 1930 to 


1959] 
і Dates for given probability and temperature 
Probability | TOF T 200 ЕТ 219 Ё T 2890 Е | 320 F 
| or lower | or lower | or lower | or lower | or lower 
1 1 1 ' 
Spring: | | } | і 
і і ! ! ! 
2 years іп 10 | ! ! ! ! 
later than-- | Apr. 2 | Apr. 10 | Apr. 23 | Мау. 6 | Мау 18 
1 1 ' 4 1 
1 1 1 I ' 
4 years in 10 | | Н ! ! 
later than-- | Маг. 25 | Apr. 3 | Apr. 16 | Apr. 29 | Мау 12 
| | } | ! 
6 years іп 10 | | ! і і 
later than-- | Маг, 19 | Маг. 27 | Арг. 9 | Арг. 23 | Мау. 6 
1 П Н 1 t 
V 1 1 1 ! 
8 years in 10 | | } | } 
later than-- | Маг, 12 | Mar. 19 | Apr. 2 1 Apr. 15 | Apr. 29 
1 1 1 1 H 
I 1 і ' 
Fall: ! | ! | ! 
і і і | ! 
2 years in 10 | і В і і 
earlier than--; Nov. 10 | Oct. 28 | Oct. 17 | Oct. 6 | Sept. 24 
! ! ! ! ! 
4 years in 10 | i ! | ! 
earlier than--; Nov. 17 | Nov. 4 | Oct. 25 | Oct. 13 | Oct. 1 
“ 1 ' 1 T 
І 1 1 1 1 
6 уеагз іп 10 | | ! ! ! 
earlier than--; Nov. 24 | Nov. 10 | Oct. 31 | Oct. 20 | Oct. 7 
1 ' ' 1 1 
1 1 ' 1 1 
В уеагз іп 10 | і і і і 
earlier than--| Dec. 1 | Nov. 18 | Nov. 8 | Oct. 28 | Oct. 14 
4 1 ' ' ' 
1 1 ' О О 


120 SOIL SURVEY 


TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


1 ин 1 
Мар | Soil name } Асгез іРегсепі 
symbol} ыы Ышш кен кате i | 
| | 
АК lAdrian тиск------------------«-------------------“--------------------------------- і 0.4 
AtA lAtterberry silt loam, 0 to 3 percent 810рез---------------------------------------- | 0.4 
ВОВ !Borth silty clay loam, 1 to 4 percent slopes 1 1.0 
ВгВ | Вгетз fine sand, 1 to 4 percent 810рез-------------------------------- ! 0.5 
СеВ {Casco loam, 2 to 6 percent в1орез---------------------------.--------- | 0.3 
CeC2 {Casco loam, 6 to 15 percent slopes, егодей-------------«----------2--.-- | 0.2 
Ed {Edwards писк---------------------------------------------------------- ! 0.1 
Е1р2 {Eleva loam, 8 to 20 percent slopes, eroded------------.---------------- | 
ЕКА IFisk loamy fine sand, 0 to 3 percent з1орез----------------------- p і і 0.4 
Еп ІЕБішуадиепез---------------------«-------------------------------------------------- i 1,982 | 0.5 
FsB |Рох silt loam, 2 to 6 percent в1орев----------------------------------------------- Ї 1,281 | 0.4 
FsC2 Fox silt loam, 6 to 12 percent slopes, егодей----------------------------------.--.. і 330 | 0.1 
GnB iGrellton fine sandy loam, 2 to 6 percent slopese---------------------------------2-- і 275 | 0.1 
HmB |Носһһеіп loam, 2 to 6 percent з1оре5----------------------------------------------- i 2,253 | 0.6 
HoB !Hortonville loamy fine sand, 2 to 6 percent в1орез--------------------------------- ! 2,176 | 0.6 
HoC2 !Ногфопуі11е loamy fine sand, 6 to 12 percent slopes, егойей---------------------..- | 418 | 0.1 
HrB !Hortonville silt loam, 2 to 6 percent з1орез-----------------------------------..-- ! 25,363 | 6.6 
HrC2 jHortonville silt loam, 6 to 12 percent slopes, eroded------------------------------ ! 1,581 | 0.4 
На Houghton писк-------------------------------------------------------.-.........-....-- і 9,477 | 2.6 
Hw iHoughton muck, ропде4-----------------«--------------------4-4---------------------- 1 4,920 | 1.3 
KaB {Kaukauna silty clay loam, 1 to 4 percent 510ре5--------------------«---------------- H 1,514 | 0,4 
Ке IKeowns silt 1оап------------------------------------------------------------------- ! 3,803 | 0.9 
KmB 'Кемаипее loamy fine sand, 2 to 6 percent slopes------------------------------------ | 2,294 | 0.6 
KnB ‘Kewaunee silt loam, 2 to 6 percent 51о0рев------------------------------------------ i 43,128 | 11.7 
KoC2 !Kewaunee silty clay loam, 6 to 12 percent slopes, eroded--------------------------- | 2,088 | 0.6 
KpB IKidder loamy fine sand, 2 to 6 percent 81оре5-------------------------------------- | 1.0111 0.3 
KpC2 !Кійдег loamy fine sand, 6 to 12 percent slopes, eroded----------------------------- і 262 | 0.1 
КгВ !Kidder silt loam, 2 to 6 percent slopes------------------ 542 | 0.1 
KrC2 {Kidder silt loam, 6 to 15 percent slopes, eroded--------- d H 920 | 0.2 
Ks {Kingsville mucky loamy fine sand--------------- 859 | 0,2 
KwB ‘Knowles silt loam, 2 to 6 percent slopes 869 | 0.2 
KwC2 {Knowles silt loam, 6 to 12 percent slopes, 287 | 0.1 
KyA {Korobago silt loam, 0 бо 3 percent slopes---------------- 7,482 | 2.0 
LmA Шатагбіпе silt loam, 0 to 3 percent slopes----- 2,684 | 0.7 
LrB ILeRoy silt loam, 2 to 6 percent slopes--------- 3,213 | 0.9 
LrC2 {LeRoy silt loam, 6 to 12 percent slopes, eroded 1,971 | 0.5 
LvB ILomira silt loam, 2 to 6 percent slopes----- 3,011 | 0.8 
LzB {Lorenzo Variant loam, 2 to B percent slopes---- 2,724 | 0.7 
Май | Мапама silty clay loam, O to 3 percent slopes-- 30,625 | 8.3 
MhB {McHenry silt loam, 2 to 6 percent slopes----------------- 2,242 | 0.6 
MhC2 {McHenry silt loam, 6 to 12 percent slopes, eroded 604 | 0.2 
Мп | Мепазпа с1ау------------------------------------------------------- 9,270 | 2.5 
МоА {Morocco loamy fine sand, 0 to 3 percent в1орез------------------------------------- 1,397 | 0.4 
МЕА {Mosel silt loam, 0 to 3 percent з1 орез- ---- ---------------------- 4,786 | 1.3 
Ма ‘Navan silt 1оап------------------------------- 2,764 | 0.8 
NeA \Nebago fine sand, 0 to 3 percent slopes 7,069 | 1.9 
На INebago Variant mucky loamy fine sand----------- 855 | 0.2 
МВА ‘Neenah silty clay loam, 0 to 3 percent slopes | 9,363 } 2.5 
МПА {Nenno loam, 0 to 3 percent в1о0рез----------------------------.----- 1,038 | 0.3 
OaB {Oakville fine sand, 2 to 6 percent slopes--- 1,533 | 0.4 
бас lOakville fine sand, 6 to 12 percent slopes-- 364 | 0.1 
OmB 10пго clay loam, 2 to 6 percent slopes ------- 2,283 | 0.6 
Os {Ossian silt loam-------- 4,341 | 1.2 
Pa iPalms muck-------------- 2,346 | 0.6 
Pg iPits, агауе1-------------е------------------ 961 | 0.3 
Ph iPits, диаггіез------------------------------ 377 | 0.1 
PsB {Plano silt loam, 2 to 6 percent slopes------ 1,292 | 0.4 
Pt |Роу silty clay 1оап------------------------- - 8,887 | 2.8 
Ри ІРоудап silty clay 1оат-------------------------------- 6,439 | tal 
Рев ІРиспуап loamy fine sand, 2 to 6 percent slopes-------- 455 | 0.1 
RhB {Ritchey silt loam, 2 to 6 percent slopes-------------- 426 | 0.1 
RhC2 {Ritchey silt loam, 6 to 12 percent slopes, eroded----- 430 | 0.1 
RhD2 {Ritchey silt loam, 12 to 30 percent slopes, eroded---- 373 | 0.1 
ScB iSt. Charles silt loam, 2 to 6 percent slopes---------- 1,486 | 0.4 
TuB Tustin fine sand, 2 to 6 percent slopes 2,353 | 0.6 
UoA {Udorthents, 0 to 3 percent slopes------- Ц, ВВЦ | 1.2 
Ме {Wauseon Silt 1оап---------------------«--------------- 2,666 1 0.7 
WfB IWhalan loamy fine sand, 2 to 8 percent slopes--------- 387 | 0.1 
WhB IWhalan silt loam, 2 to 6 percent slopes--------- ------ 2,117 | 0.6 
WhC2 {Whalan silt loam, 6 to 12 percent slopes, его4бей----------------------------------- | 241 | 0.1 


See footnote at end of table. 
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 
22220601 Балж лаг ы а ан тақ шилэн 
Мар | Soil name | Асгез {Percent 
symbol} 22 20 ! ! 
і 1 i 
! ! ! 
Wm iWillette писк-------------------------------------------------------------.-------- | 9,924 ! 2.7 
WnB |Міппесоппе silty clay loam, 1 to 4 percent в1орев-------------------------------- 1,451 | 2.0 
Чад !Үаһага silt loam, 0 to 3 percent в1о0рез----------------------------------.-.--. Е 1.398 | 04 
АЛ! IZittau silty clay loam, 0 to 3 percent slopes---------------------------------- 13,502 | 3.7 
I Мафег------------------------------------------------------------------------- | 84,000 | 22.7 
і |----------- |------- 
! Тоба1--------------------.-............................................... ! 369,920 | 100.0 
| } | 


Less than 0.1 percent. 


SOIL SURVEY 


TABLE 4,--YIELDS PER ACRE OF CROPS AND PASTURE 
Absence of а yield figure indicates the crop is 


(All yields were estimated for a high level of management. 
seldom grown ог is not suited] 
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TABLE 4,--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Kentucky 


Soil name and 


Soybeans 


bluegrass 


map symbol 
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І t o го ІФ І 1 ' ' tad 19 m гы у 1 1 1 го t 1 > 1» 10) ро ' 
іт іс "c іс 1 s. з ыы ЦЭ р» 10 Ф кс раз ' ' "9 tn "Шо в“ ін іс ' о ' o 
кс ts 42 з го to го ' го E . ро + м Im Im ао іс tx is ic 1m (о E o 
з о ШУ. го го 1U “о о ' bO ' ж 12 ко та то ро ' “т a ^o 1х іш го го (221 
to x 1х Са tuo о из ND tc 19 NO ts "E ї® NÆ ТЕ в > юм р смт tes 1 5. ча 
10 аш пе оф MH оа ÜA OA їч пс ос <o «0 Mo оо ФО mo жа ао оо 19 «о чо 
om Ex £x ox с.е ax L Lx 0x зы ж > >< ЕЈ з. £l го NO о = дж < = ыж oz = = 
м м м м м ж ж жм м x x № = ~ = -1 ч = = = = = = 
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TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Kentucky 
bluegrass 


Grass- 
legume hay 


Soil name and 


map symbol 


© м = со = ' ' Q м 1 in o шу х са со ' `D = a см 
т [Y] см N em ' 1 m = ! = m са см «ч - ! m N с m 
! 1 
= о © © © t- ~ m т ! uy о ша - о иу о in о о о 
. . . . . . . . М = . . . » . . ` - > 
= со m m E - - = = D = = = m m N сч = сп = m 
e о uy о т о а о e і N т о © о ~ m о цэ мэ © 
» " » ` . » М . . E . . - б * ñ . - . . 
[Ту] = m = = N - шу us ' г = in = m сч N Сэ e т я 
а us uv us o eo 1 o o 1 o n о т чу о ' о о у © 
t- © us o t- = 3 к= со H оо + ~ © n иу і со ж ~ © 
' 
о ч са шт ~ со V Ё- с к e uv ce = сч ж. Ц с се e м 
ра - = - - t - - - - - - - - - 1 - - - - 
1 ' 
и n n о т о ' о о us о ux о о о о ' шт о о о 
- t- ~ о о wn ' о m о m о - a t- о П сч о e со 
LI ' ' ' 1 Li 3 ! + 1 1 Ц L| 1 ' ' ' ' ' у ' 
' 1 ' ' ' ' 1 1 V LI 4% у ' ' ' ' 1 1 % П , 
П П 1 1 ' ' t 1 ' t 1 ' $ 1 ' ' П і 1 ' 1 
1 1 ! 1 , ' ' 1 1 13 ' 1 1 3 1 , ' 1 ' M ' 
' ' ' 1 LI 3 Li t t 3 1 t ' ' 1 ' ' ' ' ' ' 
з t t ! Ц 1 1 ' ' ' M 5 1 3 ' ' , ! ' ' ' 
' 1 t Ц ' ' ' ' ' ' ' ' ' 4 і ' ' ' 1 ' ' 
1 LI 1 4 ' 1 1 ' ' 1 ' ' , ' ' ' ' ' у Li ' 
1 1 ! 1 LI ' ' һ t ' ' , ' ' t ' 3 Ц Ц % , 
1 3 ' ! L| 1 ' ' ' ' ' 3 Li Ц 1 ! 1 1 1 ' ' 
' ' ' ' % 1 1 H H t з , t ' ' ' % ' Ц ' ' 
' ' ao t 4 t 1 1 ! % 1 ' 1 ' ' , ' ' ' ' ' 
' Ц ' ! , ' ' t 1 3 П 3 V 1 1 ' ' ' ' ' , 
1 ' ta 1 1 1 1 ' ' ' V t ' ' 1 I 1 ' LI 3 , 
1 1 1-4 1 1 4 1 ! П I ' ' ' ' ' ' 1 го Ц і L| 
1 ' 4. ' ' V t 1 1 4 Li LI ' 3 1 ' 1 , "o Li a 3 1 
1 1 га Ц ! ' ' ' ' ' - 1 t 1 1 і t : рез ' > : H 
' ' > 3 1 іт го з ' ' - ' ' ' 1 ' ' L| в. ' с 3 LI 
Е 1 ' ' ' ta te ! ' ' E 1 Ц Ц "я ' > > ' > "а 1 Ф іс 3 
' го to Le i 1,4 рез ' ' < ' а П П іс 1a го о 1o ПЕ tc = 10 ts 
Е гы ! c6 * 9 го р tw 1 10 то во L| с ' > 12 "x c то Pu .. o “т 
1% ГЕ !c іс іс ' > т> 1o ' بب‎ tE «а c 1 іш іс ЈО to to ї ро 8.4 го ic 
1> 12 ро ІФ іс x | ќа тыь по ic жо га ' >» із го 1. Q دو‎ с + tos a з O tis И 
1a < Ф ^o = Ф < Ф шш а og 85 ЦЭГ 16) a 2 ч го 1 O m m = оч ax mo as < 0 1 6 ас 
oz o= = <: =; == ао во є по oo, кра. фа. 42.0. за ма. сос oa < m= оо эн o2 oe ож 
= = = = = о о о о о. n. а. n. а. в. a e - (71 = 5 = = 


See footnotes at end of table. 
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TABLE В.--УТЕСО$ PER ACRE OF CROPS AND PASTURE--Continued 


' ' ' 1 
Soil name апа | ! ! ! Сгазз- | Kentucky } 
тар symbol і Corn і Corn silage | Oats | legume hay | bluegrass | Soybeans 
I ! ! | ! ! 
| Ви | Топ | Ви | Топ Т KUNE | Бо 
1 хана 4 Te == ! сарын ' 
1 1 1 1 ' 1 
ЫһВ------------------..... ! 85 i 14 ! 65 ! 4.0 | 3.0 | 32 
Мпа] ай і і ! і і 
і і і } ! ! 
ЯҺһС2----------------...... i 70 i 10 i 53 ! 3-5 ! 2.7 | 27 
Whalan | ! i } ! ! 
! ! ! | ! і 
Мп------------------------ i 100 i 16 ! --- } --- ! --- | --- 
Willette ! ! ! | ! ! 
! ! ! ! ! | 
RB a a ass | 95 | 15 | то | 5.0 | 4.3 | 32 
Мі ппесоппе ' і і і і | 
! ! ! i і і 
ҮаА--------------......... ! 120 i 18 І 75 і 4.5 і 4.0 ! 35 
Үаһаға i і і і і і 
і і і і і | 
25А----------............. ' 85 i 14 ! 65 ! 4.0 ! 3.0 ! 32 
Zittau } ! і і і 
і і | ! ! 


* Animal-unit-month: The amount of forage ог feed required to feed one animal unit (опе cow, one horse, 
one mule, five sheep, or five goats) for a period of 30 days. 
** See map unit description for the composition and behavior of the map unit. 
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TABLE 5,--CAPABILITY CLASSES AND SUBCLASSES 


[All soils are assigned to nonirrigated oapability 
subclasses. Miscellaneous areas and Udorthents 
are excluded, Dashes mean no acreage] 


T Major Najar management concerns гав (Sebel 888) 


Class | Total 


| acreage | Еговіоп | usa ШЕ: problem 
(е) | (в) 
| " Keres 1131 1 мин ий 11: 
| ! і i 
! | | ! 
ME ا‎ == 
II | 213,123} 106,876 | 106,247 | --- 
i | ! } 
ші | 50,4291 15,755 | 34,674 | === 
IV | 8,987! 1,225 | 4,209 | 3 
| 
ү | цаг --- | 1.982 | --- 
VI | 737! 373 ! --- I 364 
і 
VII | wee] --- | --- | --- 
| | ! ! 
VIII | 4,920} --- | 4,920 | --- 
| i | 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


fOnly the soils suitable for production of commercial trees are listed in this table. Absence of an entry in a 
column means the information was not available] 


{Green ash----------- | --- 
р 
' 1 


7 Management concerns т Potential productivit 7- 
5011 папе апа IOrdi- | Бачір- 1 I | ! 
пар symbol ination| ment {Seedling| Wind- {Erosion | Common trees {Site | Trees to plant 
(symboli limita-imortal- | throw | hazard | 1104ех і 
| | tion | ity | hazard | ! і і 
= em T а re 
1 I I I 1 1 1 I 
I | і і і і ! і 
AK---------------.-- | Зы {Severe {Severe {Severe ISlight |Тапагаск------------ | 45! 
Adrian | | | | | | Вед maple----------- | --- | 
| ! ! ! ! {Silver maple-------- | --- | 
і i ! і | [White ash----------- | === | 
} I | ! | IQuaking aspen------- | --- | 
! ! ! | ! iGreen азһ----------- ! --- ! 
1 і 1 р 1 р 1 1 
AtA---------------- | 20 {Slight {Slight {Slight {Slight Northern red оак----| 65 |Еазбегп white pine, 
Atterberry | | | і і IWhite оак----------- | --- | red pine, 
! ! ! ! ! 1811үег maple-------- | --- | white spruce. 
р I ! ! ! {White ash---- | =-=- 1 
і р р I ! iGreen ash р ses] 
} ! ! ! ! ! ! ! 
ВоВ---------------- | Зе {Slight {Severe {Slight {Slight ISugar maple--------- | 55 {Red pine, 
Borth i | ! i | | Вед maple----------- | --- | eastern white pine, 
| | 1 | | IWhite ash----------- | === | white spruce. 
! ! ! ! ! {Northern red оак----| --- | 
| | | ! | {American basswood---| --- | 
і і і і і {Eastern white рїпе--| === | 
! ! | і ! (Northern pin оак----| --- | 
1 1 1 
1 1 1 1 I ' t І 
BrB---------------- | 3s {Slight {Moderate{Slight  iSlight  |Jack pine----------- 1 58 {Eastern white pine, 
Brems і i | | ! ‘Northern pin oak----| ==- | red pine, 
1 | | | | | | — | Jack pine. 
1 1 1 1 1 1 1 П 
СеВ, CeC2---------- ! 3s {Slight IModerate!ModeratelSlight {Northern red oak----| 55 (Нед pine, 
Сазсо i i | i і |В1аск oak----------- | --- | eastern redcedar, 
і | | ! | IWhite оак----------- | --- | eastern white pine. 
! ! ! і і і і і 
Ed----------------- | Зи Severe Severe Severe [Slight |Тапагаск------------ | 45 
Edwards i ! ! | і {Вей пар1е----------- | === | 
i | | | | IWhite ash----------- | --- | 
Ї | | | ! iGreen ash----------- р سس‎ | 
! ! ! ! ! ISilver maple-------- | =-=- | 
! ! ! ! ! INorthern white-cedar| --. | 
! ! | | | {Black азһ----------- р --- ! 
1 1 Ї i 1 і 1 1 
Е102--------------- | 3r {Moderate|Moderate|Slight  i|ModeratejJack pine----------- | 60 Jack pine, 
Eleva | | | i | |В1аск оак----------- | --- | red pine. 
i | | | | INorthern red oak----| --- | 
} | | | | ! ! і 
ЕкА---------------- | За {Slight IModerate!Slight {Slight |Егзбегп white ріпе--| 55 |Еазбегп white pine, 
Fisk i Ї i і і |Red maple----------- | --- | white spruce, 
Ї | | | | |Мһ1бе ash----------- | --- | red pine. 
! ! ! ! ! {American elm-------- | --- |} 
} ! ! ! | {Silver пар1е-------- | === | 
і і і і і iGreen ash----------- | --- | 
l | | | | ! ! ! 
ЕзВ, ЕзС2---------- | 20 {Slight {Slight {Slight {Slight {Northern red оак----! 65 jRed pine, 
Fox Н i І | Н White оак----------- | зөө | eastern white pine, 
} і | | | {Sugar maple--------- | --- | white spruce, 
! ! ! ! ! ! | | Norway spruce. 
' ' + ' 3 1 1 + 
р 1 1 1 і І ' і 
бһВ-----------.---. i lo {Slight {Slight {Slight 1311866 {Northern red oak----| 70 Red pine, 
Grellton ! ! } ! | iWhite oak----------- | --- | eastern white pine, 
| ! | | | ! Sugar maple--------- | --- | white spruce. 
! ! ! | | IWhite ash----------- сн 
} | і | | ! 
! ! ! ! ! ! 


128 


Soil name and 
map symbol 


——- 


Houghton 


Keowns 


KmB, KnB, KoC2----- 
Kewaunee 


KpB, KpC2, KrB, 
КгС2-------------- 
Kidder 


KwB, KwC2---------- 


КуА---------------- 


Lamartine 


LrB, LrC2---------- 
LeRoy 


TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


anagemen! concerns 


'Ordi- 
іпабіоп 
|} зутьої 
^ 


го 
о 


Зи 


2c 


14 


2c 


20 


Ды 


20 


2о 


20 


20 


Equip- 
ment 


1 


Slight 


Slight 


Severe 


Severe 


Slight 


Slight 


Severe 


Slight 


Slight 


Slight 


Slight 


Шшə------------- ----.--- -------------------------- «--------------------- -----------«-.---------------------------------4------ 


tion — 


———— 
1 


{Seedling 


limita-imortal- 
| ity 
de ir. 


Slight 


Winde 


throw 
hazard 
ЕЕ 


Slight 


Moderate [Moderate | Slight 


{Erosion 
| hazard 


Slight 


Slight 


Slight 


Slight 


eiSlight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


SOIL SURVEY 


T Potential productivity оо 


1 
t 
| Common trees 
' 
1 
' 
I 


I | 
! 1 
! 1 
Sugar пар1е--------- | 
{American basswood---| 
INorthern red оак----| 
IWhite ash----------- ! 


ї 
I 1 
i | 
ISugar тар1е--------- ) 
Northern red oak----} 
tAmerican basswood---i| 
і р 

І 


1 

| Татагаск------------ ' 
| Вед maple----------- ! 
|Зіїмег maple-------- ! 
White ash----------- | 
IQuaking aspen------- ! 
{Green ash----------- ! 
iNorthern white-cedar 
1 


1 

INorthern red oak---- 
(Sugar maple--------- 
iWhite ash ! 
Вей maple 
t 


' 

ISilver пар1е-------- | 
IRed maple----------- 
iWhite азһ----------- 
' 


! 

I 

! ! 
iNorthern red oak----i 
jAmerican basswood---| 
{Sugar maple--------- } 
{White ash----------- ! 
' 

' 

3 

! 

' 

4 

I 

' 

! 

i 


Northern red oak---- 
White азһ----------- 


White ash----------- 
Red maple----------- ! 

! 

1 
Northern red оак----| 
White oak----------- I 
Sugar maple--------- ! 
N 
R 
М 
А 


' 
1 
orthern red oak----| 
1 
1 


1 
merican basswood--- 


1 
і 
| 
iNorthern red оак----| 
iAmerican basswood---i 
{Sugar maple--------- ! 
| 1 
! 1 
iNorthern red oak----i 
ISugar maple--------- ) 
{American basswood---i| 
IWhite ash----------- | 


: 
! i 


л 
со 


Trees to plant 


Red pine, 
eastern white pine. 


Eastern white pine, 
red pine, 
white spruce. 


Eastern white pine, 
red pine, 
white spruce. 


Silver maple, 
red maple, 
white ash. 


Eastern white pine, 
red pine, 
Norway spruce. 


Eastern white pine, 
red pine, 
white spruce. 


White ash, 
red pine. 


Red pine, 
eastern white pine. 


Eastern white pine, 
white spruce. 


Eastern white pine, 
red pine, 
white spruce. 


Red pine, 
eastern white pine, 
white spruce. 
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Soil name and lordi- 
map symbol ination 
1 symbol 


TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
T | ЕС MAU ЗИ concerns Pote 


—— — 


1 

1 

t 
De | 20 

Lomira ! 

| 
LzB----.-........... | 34 

Lorenzo Variant ! 

1 

! 

| 
МаА---------------. | 2e 

Manawa і 

! 

| 
MhB, MhC2---------- | 20 

МеНепгу } 

t 

i 

! 
Мп---------------«-- | 2м 

Menasha ! 

1 

| 

i 

! 

4 

1 

р 
МоА---------------- | 33 

Могоссо і 

і 

і 

і 
MtA---------------- i 20 

Mosel | 

} 

! 
Ма---“---------“--- | Uw 

Navan і 

і 

! 
МеА---------------- | 23 

Nebago ! 

1 

i 

! 
Нд----------------- {Ды 

Rebas Variant ! 

' 

' 

! 

! 

! 
NhA---------------- | 2e 

Neenah р 

' 

| 

і 

і 

і 

! 
МпА---------------- | 20 

Меппо і 

1 

i 


Slight 


Moderate Moderate 


Slight 


i Eqūüip- T 

| ment 1Seedling! 
| limita-imortal- 
1 tion | ity — 
I 1 

! і 
iSlight {Slight 
1 1 

| | 

! ! 
Slight IModerate! 
І 1 

| | 

1 1 

1 1 

і 1 

! і 
iSlight [Slight 
І 1 

' 

1 1 

I ' 

ї 4 

! і 
{Slight {Slight 
П 1 

| | 

! ! 

! ! 
iModerate|Moderate 
1 V 

| | 

! | 

1 4 

M 1 

! ! 

Н 1 

ї 1 

| | 
Slight ¿Moderate 
у 1 

| | 

| ' 

! ! 
{Slight {Slight 
| і 

| i 

i ! 

| Зеуеге {Moderate 
1 1 

| 

1 1 

і 

iSlight {Slight 
+ 1 

| ' 

I 1 

! ! 

! ! 

| Земеге {Severe 
1 1 

| | 

! ! 

! ! 

! | 

' 

! 

! 

! 

! 

1 

1 

! 

1 

1 

! 

і 

і 

р 

1 


м 
hazard 
НЕМЕ 21.2. 


Міпа- 
thro 


Slight 


І 
1 
1 
1 
Рр 
1 
1 
1 
1 
1 
1 
1 
1 
' 
Moderate 
Slight 

Slight 


Moderate 


Slight 


Slight 
Moderate 


Slight 


Severe 


Slight 


Slight 


E 


1 
| 
' 
! 
р 
і 
Slight 


Slight 
Slight 
Slight 


Slight 


Slight 


Slight 
Slight 


Slight 


Slight 


Slight 


Slight 


| 
' 
I 
1 
І 
І 
Ї 
! 
! 
| 
| 
! 
еј 
і 
! 
П 
1 
' 
1 
! 
i 
1 
1 
' 
1 
' 
' 
' 
1 
' 
H 
! 
! 
) 
I 
і 
П 
V 
' 
1 
П 
k 
| 
ї 
! 
1 
! 
1 
! 
1 
1 
1 
1 
1 
! 
1 
| 
1 
! 
D 
% 
1 
' 
1 
П 
1 
1 
D 
' 
і 
' 
1 
! 
1 
П 
1 
1 
1 
! 
1 
П 
t 
' 
1 
! 
р 
' 
1 
n 
1 
1 
t 
! 
П 
і 
1 
' 
і 
i 
' 
і 
1 
' 
' 
1 
f 
1 
' 
' 
' 
š 
1 
1 
! 
| 
' 
' 
n 
' 
1 
1 


rosion 
hazard 


Commo 


‘Northern 
Sugar. map 
iAmerican 


р 
1 
INorthern 


| 
{Northern 
iWhite oak 
iGreen ash 
ІВиғ оак-- 
1 


1 

iWhite ash 
{Red maple 
{Silver ma 
{Swamp whi 
{Northern 
iGreen ash 
| American 


+ 

! 

iRed maple 
{Eastern w 
iJack pine 
' 

i 

1 


{Northern 

| American 

iRed maple 
1 


1 
{Red maple 
iWhite ash 


{Вей maple 
(Northern 

White ash 
iEastern w 
1 


Е 

Кей maple 
| Northern 
{Eastern w 
|Рарег Біг 
| American 
4 


1 

{Northern 
ISugar map 
iGreen ash 
| Вед maple 
{Silver ma 
IWhite ash 
iSwamp whi 
1 


і 

INorthern 
|Апегісап 
i Red maple 
! 


— ыы 
n trees iSite 
1 { пдех 


red oak---- 
le--------- 
basswood--- 


red oak---- 


red oak---- 


ple-------- 
te оак----- 
red оак---- 


basswood--- 


hite pine--| 


red oak---- 
basswood--- 


red oak---- 


híte pine-- 


red oak---- 


hite pine-- 
ch--------- 
elm-------- 
red оак---- 


le--------- 


ple-------- 


te oak----- 


red oak---- 
basswood--- 


П 
I 
| 
П 
І 
' 
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ntlal productivity | - 


Тгеез бо ріапі 


Вед ріпе, 
eastern white pine, 
white spruce. 


Eastern white pine, 
red pine, 
white spruce. 


Red maple, 
green ash, 
white ash, 
white spruce. 


Eastern white piney 
red pine, 
white spruce. 


Red maple, 
silver maple, 
white ash, 
green ash, 
white spruce. 


Eastern white pine, 
European larch, 
red maple, 
American sycamore. 


Eastern white pine, 
red pine, 
white spruce. 


Red maple, 
white ash, 
white spruce. 


White spruce, 
eastern white pine, 
white ash, 
red maple. 


Eastern white pine, 
black spruce, 
white spruce. 


Eastern white pine, 
green ash, 

white spruce, 
white ash, 

red maple, 

silver maple. 


Eastern white pine, 
red pine, 
white spruce. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


T anagement concerns j otential productivity ug 
Soil name and Ordi- ~T а. о 


iShagbark hickory---- 


1 
| quip- i| 1 ' і 
map symbol ination| ment |5еей1ілд! Wind- {Erosion | Common trees ISite | Trees to plant 
р 
{symbol} limita-imortal- | throw | hazard | |іпдехі 
і | tion | ity | hazard | | ! ! 
1 1 ї V ' 1 1 4 m 
і | } i ! ! | | 
OaB, OaC-----------| 43 {Slight Severe {Slight {Slight {Red ріпе------------ | 45 iRed pine, 
Oakville ! ! ! ! | iBlack oak----------- | --- | eastern white pine, 
| I I } ! iEastern white pine--| --- | jack pine, 
! ! | р ! | Уаск ріпе----------- | --- | Norway spruce. 
і і i ! ! iNorthern pin oak----} --- | 
! ! ! i ! ! ! ! 
ane ---------------- ! 2c iSlight ыы ]Moderate|Slight INorthern red оак----| 65 {Eastern white pine, 
mr o ! і i ! iSugar maple і === | red pine 
| і і і і IWhite ash----- | --- 1 white spruce, 
| ! ! ! ! (Red maple----------- i =-=- | 
Н 1 ' ' ' M ' ' 
1 ' і í 1 ! ! l 
03----------------- | Зи {Severe {Severe {Severe 13115106 White ash----------- | 55 {White ash, 
Ossian | | | | і |Red maple----------- --- | red maple, 
! ! ! ! ! ! | white spruce. 
! | ! | | ! і 
Ра------------- ----| 3w {Severe Severe {Severe {Slight |Тапагаск------------ 45 | 
Palms і і ! ! ! (Нед maple---- سس ل‎ | 
! ! ! ! ! {Silver maple- ан d 
H | I | ! iWhite ash----------- | === d 
l } | ! ! IQuaking aspen------- |! =-=- | 
р | } | ! \Northern white-cedar| --- | 
і і і | ! {Black азһ----------- јама 1 
! ) і ! i i ! ! 
Pt------- і---«-----| 2w Severe {Moderate|ModeratejSlight  |Red maple----------- i 69 Red maple, 
Poy | i і | 1 Swamp white oak----- | --- | Silver maple, 
! ! ! ! ! {Northern red oak----| --- | white ash, 
! і ! ! ! IWhite ash----------- | --- | green ash, 
| } ! ! ! 1811 уег maple-------- | --- | white spruce. 
і і і і і iGreen ash----------- | --- | 
| i | і і "Апегісап basswood---| --- | 
і i ' ' ! ! Н : 
PU --! 2w {Severe {|Moderate|Moderate|Slight {White ash----------- | 65 White spruce, 
Poygan | і i і і {Red maple----------- | === | black spruce, 
| ! і і і {Silver maple-------- | =-=- | red maple, 
і і і і і і | | silver maple. 
і і і | і і і і 
Р2В----- -“---“------! 30 Slight {Slight {Slight [Slight {Black oak----------- | 55 {Red pine, 
Puchyan ! | ! | ! iNorthern pin оак----| --- | eastern white pine. 
| | I \White oak----------- І же d 
і і і ! ! ! ! ! 
RhB, RhC2, RhD2----| 3d {Slight  iModerate|ModerateiModeratejNorthern гей оак----| 55 {Red pine, 
Ritchey } i і | ! IWhite оак----------- | --- | eastern redcedar, 
! ! ! ! ! (Eastern гедседаг----! --- | jack pine. 
| | ! ! ! {Bur oak------------- Ежен! 
! ! ! II ! ! ! ! 
5сВ---------------- | 20 {Slight {Slight {Slight {Slight Northern red оак----1 64 |Вед pine, 
5%. Сһаг1ез | ! ! | і Ійпегісап basswood---j --- | eastern white pine, 
} I I ! | {Кеа maple--------- ==! --- | white spruce. 
! ! | { ! ISugar пар1е--------- | жен! 
i і | | ! ! ! ! 
ТиВ-------------- --! Зо {Slight 1311506 {Slight {Slight iBlack oak----------- | 55 IRed pine, 
Tustin | | | | ' | Вед pine------------ | --- | eastern white pine. 
! | ! | | iEastern white рїпе--| --- | 
H | | | | Northern red оак----| --- | 
р ; | і ) ! ! 
Ме---------- -------! Jw ISevere {Severe jSevere Slight {Silver maple-------- | 80 |Зіїмег maple, 
Wauseon ! ! і і і {White ash---------- -| «ее | white ash, 
1 | і | | | Swamp white oak-----| --- | white spruce. 
і i | i і i i 
WfB, WhB, WhC2----- 20 {Slight {Slight {Slight {Slight {Northern red oak----| 65 |Еазбегп white pine, 
Whalan і | ) i White оак---------- =| --- | red pine. 
| | | | | 
% і LU ! ! | 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


1 H anagement concerns, Г Potential productivity 
Soil name and 10г41- | Equip- | | Т | | | 1 
map symbol ination} ment ISeedling] Wind-  i|Erosion | Common trees iSite | Trees to plant 
{symbol} limita-|mortal- throw | hazard | {1пдех! 
hazard | ! ! 


! | tion | ity 
жод РСМ coco T СЕ е От QS aa сарын ны ынын ee ee 


1 1 
І 1 
t I 
! 1 


IEastern white pine--| --- 
iNorthern red оак----! === 
|American elm-------- | === 
| Атег1сап basswood---| --- 
£ 


red maple. 


! | 
! ! 
1 1 1 1 
і і і і | 
Чт----------------- Зи {Severe {Severe |Зеуеге 15118105 !Тапагаск------------ 1 451 
Willette H i i | ! {Red maple----------- і --- | 
| і і | | iSilver maple-------- | --- | 
| | | | | IWhite ash----------- | =- | 
i } ! ! і iQuaking aspen------- | --- | 
i i ! | | iNorthern white-cedar| --- | 
i | i } | iBlack ash----------- | --- | 
| ! ! ! ! ! ! ! 
ҰпВ---------------- | 2с {Slight {Moderate!Slight {Slight |Могбһегп red оак----! 65 {Eastern white pine, 
Winneconne i ! | ! і | Sugar maple--------- | --- | red pine, 
| i | | | White ash----------- | --- | white spruce. 
! ! } | | {Silver maple-------- | --- | 
і i ! ' ' IRed пар1е----------- I === | 
} i ! ! ! ! ! ! 
ҮаА---------------- | 20 {Slight {Slight {Slight {Slight Northern red оак----! 70 {Eastern white pine, 
Yahara ! ! | | | {Sugar maple--------- | --- і white spruce, 
| i | | | | Вед maple------- ----! === | Silver maple, 
H | | | | |American basswood---| --- | white ash. 
| i | ! | |Атегісап beech------ | --- | 
! ! ! ! ! ! ! ! 
VA A -------------- { 3c {Slight {Moderate!Slight {Slight {Silver maple-------- | 80 {Eastern white pine, 
Zittau Н ! I ! | Red maple----------- | зөв | white spruce, 
| ! | {White ash----------- | --- | white ash, 
' ' t ! 
Н i | h 
| | | I 
1 і ї 1 
} | ! ! 
! ! ! ! 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol € means less than; the symbol > means greater than. 


Absence of an entry means that trees of the 
height class do not normally grow on this soil] 


те т — Trees having predicted 20-уваг average heights, In feet, of-- 
Soil name and | | | Т T 
map symbol і «8 | 8-15 | 16-25 Ї 26-35 і 235 
і | | | ! 
ЫН Ба | | H 7777; 
! } ! і і 
LP —Á——— | === 1811Ку dogwood----- | Јарапезе tree iEastern white Norway poplar. 
Adrian | | | lilac. | ріпе. } 
} i ! 
AtA--------- ------1511Ку dogwood----- [Northern white- (White spruce, {Eastern white {Red maple, silver 
Atterberry i | cedar, American | black spruce. | pine, red pine, | maple. 
| | cranberrybush, і | green ash, white | 
! | lilac. і | ash. | 
! | | І | 
ВоВ---------------! --- |Northern whitee {White spruce, iEastern white | --- 
Borth I | cedar, common | Norway spruce. | pine, red pine. | 
i | ninebark, silky | H ) 
| | dogwood, lilac. | | | 
і і | i | 
ВгВ--------- ------|Соеопеазбег-------|111ас, Siberian {Eastern redcedar, {Eastern white } --- 
Brems I : | peashrub. | Norway spruce. | pine, jack pine, 
! ! | | red pine. | 
! ! ! і | 
Сев, СеС2---------| --- {Northern white- {White spruce, {Eastern white | --- 
Сазсо i | cedar, 111ас, | Norway spruce. | pine, red pine. 
} | common ninebark, | ! ! 
! | silky dogwood. | | | 
} | і і | 
Ей-зссееете-е---- = | --- lAmur privet, silkylJapanese tree {Eastern white {Norway poplar. 
Edwards | | dogwood, redosier| 111ас, | pine. | 
| | dogwood. | р | 
} | } | ! 
ElD2----------- --- | МапуГ lower lLilaec------------- INorway spruce, IEastern white | --- 
Eleva | cotoneaster. | | Siberian | pine, red pine, | 
| | реазһгив. | Jack pine. | 
| | ! | 
ЕКА-------- ------- | Cotoneaster ------- iRedosier dogwood, iGreen ash, white Eastern white | --- 
Fisk { | nannyberry | spruce. | pine, jack pine, 
і | viburnum, | | red pine. ! 
і і | | | 
Fn#, і | | I 
Fluvaquents ! ! | ' | 
і | | І і 
FsB, FsC2---------| --- {Northern white- IWhite spruce, |Eastern white і --- 
Fox і i cedar, common | Norway spruce. | pine, red pine. 
| | ninebark, silky | | | 
Ї | dogwood, lilac. | і і 
H | } Н | 
GRBs ! -.. {Northern white- IWhite spruce, {Eastern white | --- 
Grellton } | cedar, 111ас, | Norway spruce. { pine, red pine. | 
} | common ninebark, | | | 
! | silky dogwood. i | ) 
I | | ! | | 
НпВ-------- ` --- INorthern white- IWhite spruce, {Eastern white ) --- 
Hochheim І | cedar, 11186, | Norway spruce. | pine, red pine. 
! | соттоп ninebark, | і і 
і | silky dogwood. | i | 
! i | ! | 
НОВ, HoC2, HrB, і і І | 
НгС2--=--------—--! s= INorthern white- IWhite spruce, iEastern white | --- 
Hortonville I | cedar, common | Norway spruce. | pine, red pine. 
| | ! | | 
} | | і і 
і | i | | 


See footnote at end of 


table. 


ninebark, silky 


dogwood, lilac. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
1 T havI predicted ZÜ-year average heights, In feet, of-- 
GREG IGI IM LIINC ECC рр НН 


rees having 
Soil name and I MEN ~ 


1 1 1 1 1 
map symbol і «8 і 8-15 | 16-25 ! 26-35 ! >35 
1 L _ И е І 1 He 
1 1 1 1 1 
I ! | ! ! 
Hu, Hw------------ --- iSilky dogwood, {Eastern white H --- |Могмау poplar. 
Houghton | | Атиг privet, | pine, tamarack. | | 
| | redosier dogwood. i і і 
1 + 1 1 1 
l і 1 1 і 
ҚаВ---с<с-сс-ы---- ! iss INorthern white- {White spruce, {Eastern white ! --- 
Kaukauna | | cedar, common | Norway spruce. | pine, red pine. | 
! | ninebark, silky | ! ! 
і | dogwood, 111ас. | 1 і 
і і | | | 
Ке---------------- ! --- iNorthern мпібе- iGreen ash, white {Eastern white | --- 
Keowns i | cedar, redosier | spruce. | pine, jack pine, | 
| | dogwood, | | silver maple. | 
! | nannyberry l і | 
| | viburnum. l і і 
і | і і і 
КпВ--------------- | --- Northern white- IWhite spruce, {Eastern white | --- 
Kewaunee і і седаг, соттоп | Norway spruce. | pine, red pine. | 
Е | ninebark, silky | i і 
H | dogwood, lilac. | і | 
' ' 1 i 1 
1 I I 1 ! 
KnB, KoC2--------- і --- Northern white- iWhite spruce, iEastern white ! --- 
Kewaunee l | cedar, 111ас, 1 Norway spruce. | pine, red pine. | 
і | common ninebark, | | ! 
! | silky dogwood. [ ! ! 
1 1 Н ! ї 
Џ І 1 1 ї 
КрВ, КрСг, Кгв, і і } і і 
KrC2------------- | --- {Northern white- iWhite spruce, iEastern white | --- 
Kidder | | cedar, lilac, | Norway spruce. i pine, red pine. | 
H | common ninebark, | i | 
i | silky dogwood. i i ! 
! | | і | 
Кз---------------- iRedosier dogwood, | --- INorthern white- White spruce, (Red maple. 
Kingsville | silky dogwood. і | седаг. | white ash. | 
і і і і 
KwB, KwC2--------- i --- iNorthern white- IWhite spruce, iEastern white | --- 
Knowles | | седаг, 111ас, | Norway spruce. | pine, red pine. | 
| | common ninebark, | I I 
І | silky dogwood, | | і 
і | | ! ! 
КуА----------.---- | --- iNorthern white- {White spruce, iEastern white ! == 
Korobago i | cedar, common | Norway spruce. | pine, red pine. | 
| | ninebark, silky | | і 
| | dogwood, lilac. | i ! 
} і і і і 
ШпА--------------- ! чаю I!Northern white- [White spruce, IEastern white і --- 
Lamartine | | cedar, 111ас, | Norway spruce. { pine, red pine. | 
і | common ninebark, | і | 
! | silky dogwood. | ! ! 
! i | i | 
LrB, LrC2--------- І --- {Northern white- IWhite spruce, {Eastern white | --- 
LeRoy | | cedar, 111ас, | Norway spruce. | pine, red pine. | 
i | common ninebark, | ! ! 
і | silky dogwood. | ! ) 
} ! ! ! ! 
EN: ! шэн iNorthern white- IWhite spruce, {Eastern white ! --- 
Lomira j | cedar, lilac, | Norway spruce. | pine, red pine. | 
р | соттоп ninebark, | | | 
| ! silky dogwood. ! ! і 
' 
1 1 4 1 1 
LzB--------------- | Мапу flower {Lilac, Siberian | Могиау spruce-----|Eastern white | --- 
Lorenzo Variant | cotoneaster. | peashrub. ) | pine, red pine, | 
! ! ! | jack pine. | 
| i ! ! ! 


See footnote at end of table. 
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Soil name and 
map symbol 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Ing predict d 2 


I Trees ha 
[a ү 
| «8 ! 8-15 
4 ' 
212212: 22121 


MhB, 
МеНепгу 


Ма---------- ------ 


Мепазпа 


Ng--------------- 


MhC2-------- 


Gray dogwood, 


Vanhoutte Spirea, 


‘Cotoneaster 


peashrub, 


Vanhoutte spirea, 
Siberian 


cotoneaster. 


See footnote at end of table. 


Northern white- 


cedar, 111ас, 
common ninebark, 
silky dogwood. 


Autumn-olive, Amur 
honeysuckle, late 
lilac. 

Northern white- 
cedar, redosier 
dogwood, 
nannyberry 
viburnum. 


Redosier dogwood, 


nannyberry 
viburnun. 


Northern white- 
nannyberry 


cedar, 
viburnum, 
redosier dogwood. 


Northern white- 


cedar, redosier 
dogwood, 
nannyberry 
viburnum* 


Northern white- 


cedar, redosier 
dogwood, 
nannyberry 
viburnum. 


Northern white- 


cedar, redosier 
dogwood, 
nannyberry 
viburnum. 


Northern white- 


cedar, 111ас, 
соттоп ninebark, 
silky dogwood. 


Northern white- 


cedar, redosier 
dogwood, 


. nannyberry 


viburnum. 


Lilac, Amur 


privet. 


Northern white- 


cedar, common 
ninebark, silky 
dogwood, lilac. 


16-25 


White spruce, 
Norway spruce. 


Oriental 
arborvitae, 


Green ash, 
Spruce. 
Green ash, 


spruce. 


White spruce, 
green ash. 


spruce. 


White spruce, 
Norway spruce. 


White spruce, 
green ash. 


Red pine, 
crabapple. 


White spruce, 


e 
u 
1 
| 
1 
1 
! 
! 
' 
' 
' 
1 
' 
1 
і 
| 
' 
D 
| 
' 
| 
1 
1 
1 
' 
I 
1 
1 
| 
' 
' 
' 
' 
' 
' 
| 
' 
1 
LI 
' 
' 
1 
|) 
i 
$ 
1 
^ 
' 
+ 
і 
' 
' 
' 
I 
! 
! 
' 
' 
Н 
і 
' 
| 
1 
! 
Н 
t 
' 
1 
LI 
4 
LI 
1 
! 
1 
t 
' 
1 
' 
і 
4 
1 
' 
1 
' 
1 
' 
1 
| 
! 
! 
! 
4 
1 
' 
1 
! 
t 
t 
' 
1 
' 
' 
' 
i 
| 
i 
і Norway spruce. 
) 

4 

4 

LI 

1 


eastern redcedar. 


white 


white 


Green ash, white 
Spruce, 

Green ash, white 
Spruce. 

Green ash, white 


Siberian 


26-35 


ғ---- 


Eastern white 
pine, 


Norway spruce, 
eastern white 
pine, 


Eastern white 
pine, 
silver maple. 


Eastern white 
pine, 
red pine. 


Eastern white 
pine, 
silver maple. 


Eastern white 
pine, 
silver maple. 


Eastern white 
pine, 
Silver maple. 


Eastern white 
pine, 
Silver maple. 


Eastern white 
pine, 


Eastern white 


silver maple. 


Eastern white 
pine. 


Eastern white 


1 
| 
t 
4 
1 
! 
1 
1 
! 
1 
1 
1 
І 
1 
! 
1 
і 
' 
1 
t 
' 
' 
і 
Н 
і 
і 
' 
1 
% 
! 
V 
' 
' 
' 
' 
1 
1 
1 
1 
1 
1 
i 
| 
4 
1 
^ 
LI 
' 
' 
' 
1 
' 
I 
' 
' 
' 
Ц 
1 
1 
1 
1 
' 
! 
V 
' 
1 
' 
' 
' 
' 
t 
I“ 
1 
! 
i 
' 
' 
1 
1 
' 
і 
f 
р 
1 
| 
1 
^ 
1 
Н 
i 
I 
1 
1 
I 
' 
! 
! 
1 
1 
1 
Li 
1 
! 
1 
І 
I 
! 
' 
і 
1 
1 
| 
| pine, 
| 

f 

1 

' 

I 


red pine, 


red pine. 


jack pine, 


jack pine, 


jack pine, 


jack pine, 


jack pine, 


jack pine, 


red pine. 


pine, jack pine, 


red pine. 


0-уеаг average heights, In feet, of-- 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
ERES Trees having predicted 20-year average heights, i f 


| rees hi eted 20 n feet, of-- 

Soil name and | E | 
! 
І 
1 


ninebark, silky 
dogwood, lilac. 


1 1 
map symbol «8 i 8-15 | 16-25 ! 26-35 ! 235 
"E і us 1 1 
I I t 1 ' 
! ! ! ! ! 
08---------------- iRedosier dogwood, |1.11ас------------- iNorthern white- iGreen азһ--------- iSilver maple, 
Ossian | silky dogwood. | | седаг. | | Norway рор1аг. 
| ) ! ! ! 
Ра---------------- «Уалһоц%бе зрігеа, 11.11ас------------- (ТапагасК, northerniWhite spruce------ iGreen ash, 
Palms | silky dogwood, ! | white-cedar. ! | Norway poplar, 
| redosier dogwood. ! | і і 
П І 1 Н 4 
1 П I ' 1 
Ра, Ph*, ! | ! ! ! 
Pits ! ! ! ! ! 
! ! ! р ! 
РвВ--------------- 1йгау dogwood, iLilae------------- iSiberian crabapplejEastern white | --- 
Plano | silky dogwood. | | | pine, red pine, | 
| і | | Norway spruce. і 
1 1 1 1 1 
1 1 1 1 1 
Р(---------------- | --- iNorthern white- iGreen ash, white jEastern white ! --- 
Роу | | cedar, redosier | spruce. | pine, jack pine, | 
| | dogwood, } | silver maple. | 
| | nannyberry ! ! ! 
! | viburnum. ) i | 
! ! ! ! ! 
Ри---------------- | --- INorthern white- iGreen ash, white {Eastern white і --- 
Poygan ! | cedar, redosier | spruce. | pine, silver | 
! | dogwood, | | maple. ! 
! | nannyberry ) | ! 
! | viburnum. і і і 
і і і і і 
PzB--------------- {Silky dogwood----- iCommon ninebark, {White spruce, iEastern white ! --- 
Рисһуап | | lilac. | Norway spruce. | pine, red pine. | 
1 1 1 ' ' 
1 ! I ' I 
RhB, RhC2, RhD2---ISlberian peashrub, |Lilac------------- INorway spruce, (Eastern white ! --- 
Ritchey | gray dogwood. | | eastern redeedar.| pine, red pine, | 
| | | | jack pine. | 
1 1 І 1 1 
1 1 1 1 1 
5еВ-------------.. ISilky dogwood----- iNorthern white- iWhite spruce, Eastern white {Кеа maple, silver 
St. Charles | | cedar, American | black spruce, | pine, red pine, | maple. 
| | cranberrybush. | Norway spruce. | green ash, white | 
| ! ! | ash.. } 
і ! ! i i 
TuB--------------- iManyflower iLilac------------- iNorway spruce, IEastern white | --- 
Tustin | cotoneaster. | | Siberian | pine, red pine, | 
! ! | peashrub. | jack pine. ! 
+ 1 M 1 Н 
! 1 ї t Ц 
UoA*, ! ! | ! ! 
Udorthents | | | ! і 
П 1 4 4 ' 
1 1 1 О LI 
rr —— ! --- tNorthern white- {Green ash, white {Eastern white ! --- 
Wauseon | | cedar, redosier | spruce. | pine, jack pine, 
! | dogwood, | | Silver maple. } 
! | nannyberry ! ! ! 
! | viburnum, ! і і 
і | | | ! 
WfB, WhB, WhC2----|Silky dogwood, iLilac------------- iEastern гедседаг, |Red pine, eastern | --- 
Мпа] ап | gray dogwood. ! | white spruce. | eastern white | 
у П 1 1 ' 
і і | і pine. Н 
! ! ! ! ! 
Ип--------------.. IVanhoutte spirea, iLilac------------- ІТапагаск---------- i --- ‘Norway poplar. 
Willette | silky dogwood, | | ! ! 
| redosier dogwood.| | | ! 
1 1 І t 1 
1 1 ! + І 
МпВ--------------- | --- iNorthern white- ‘White spruce, {Eastern white | --- 
Winneconne | cedar, common | Norway spruce. { pine, red pine. 
1 И 1 M 
| | | | 
П 1 1 1 
I ! 1 1 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


ninebark, silky 
dogwood, lilac. 


um rees having predicte -year average helghts, Іп feet, of-- 
Soil name and |^ тие јо е ое ТЕТ ее Ри ee ту ааа 
пар symbol i <8 i 8-15 | 16-25 | 26-35 | >35 
1 
1 Џ і 1 
te 
1 Ї 1 1 1 
| і і і і 
ҮаА------ навиваат -| --- {Northern white- IWhite spruce, {Eastern white | --- 
Yahara ) | cedar, 111ас, | Norway spruce. | pine, red pine. | 
| | соттоп ninebark, | | ! 
i ! silky dogwood. ! ! ! 
! ! ! ! ! 
254--------------- ) --- iNorthern white- {White spruce, iEastern white ! --- 
Zittau | cedar, common ! Norway spruce. | pine, red pine. | 
1 Н 1 
| | | | 
| | | | 


“ Зее тар unit description for the composition and behavior of the map unit. 


WINNEBAGO COUNTY, WISCONSIN 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. 
for definitions of "slight," "moderate," and "severe." 


Soil name and 
map symbol 


АК-------------- 


Adrian 


АСА------ 
Atterberry 


BoB---2-2-------- 


Borth 


ВгВ------------- 


Brems 


CeC2------- 
Casco 


Ed-------------- 
Edwards 


Е102------- 
Е1еуа 


ВкА------- 
Fisk 


Еп", 
Fluvaquents 


Fox 


Hochheim 


HO Ba m ma ae me = 
Hortonville 


Sh 
exca 


Severe 
wetne 
cutba 
flood 


Severe 
wetne 


Severe 
сибба 


беуеге 
cutba 


сибра 
Земеге 


сибра 


Зеуеге 
flood 
wetne 


Modera 
slope 
depth 


Severe 
wetne 


Severe 
cutba 


Severe 
cutba 


Slight 


Slight 


Slight 


allow 
vations 


ss, 
nks 
з. 


саме, 


33. 


nks cave. 


nks cave. 


nks cave. 


nks cave. 


з, 
88. 


te: 
% 


to rock. 


33. 


пка cave. 


nks cave. 


See footnote at end of table, 


TABLE 8.--BUILDING SITE DEVELOPMENT 


1 

) Dwellings 
і without 
| basements 


Severe: 
wetness, 
floods, 
low strength. 

Severe: 

low strength, 

wetness. 


Severe: 
shrink-swell, 
low strength. 


Slight--------- 


Moderate: 
slope. 


Severe; 
floods, 
wetness, 
low strength. 


Moderate: 
slope. 


Severe: 
wetness. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
slope, 
shrink-swell, 
low strength. 


iModerate: 


| shrink-swell, 
| low strength. 
H 
1 
' 
' 


Severe: 
low strength. 


Dwellings 
with 
basements 


Severe; 
wetness, 

' floods, 
low strength. 


Severe: 
wetness, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
wetness. 


ЇМодегебе: 
зіоре. 


беуеге: 
floods, 
wetness, 
low strength. 


Moderate: 
slope, 
depth to rock. 


Severe: 
wetness. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
slope, 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


low strength, 


! 
! 
! 
iModerate: 
1 
1 
| shrink-swell. 
|! 
l 


5та11 
commercial 
buildings 


Severe: 
wetness, 
floods, 
low strength. 

Severe: 

wetness, 

low strength. 

Severe: 
shrink-swell, 
low strength. 


i Moderate: 
| slope. 


Moderate: 
slope, 
shrink-swell, 
low strength. 


Severe: 
slope. 


Moderate: 
slope, 
shrink-swell, 
low strength. 


iModerate: 
slope. 


vere: 
ow strength. 


ко 


О 

| Local roads 
| апа streets 
1 
1 


Зеуеге: 
wetness, 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 
Severe: 
low strength, 
shrink-swell. 


Moderate: 
frost action. 


Moderate: 
slope, 
frost action. 


Severe: 
frost action, 
wetness, 
low strength. 


Moderate: 
Slope, 
low strength, 
frost action. 


Severe: 
frost action. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Moderate: 
low strength, 
frost action. 


Severe: 
low strength. 


1 
І 
1 
Н 
i 
1 
! 
' 
1 
' 
I 
І 
i 
' 
i 
1 
І 
1 
1 
' 
l 
П 
П 
' 
! 
1 
Џ 
1 
! 
П 
і 
! 
) 
1 
1 
' 
! 
' 
i 
П 
| 
' 
' 
+ 
t 
i 
! 
| 
П 
1 
i 
1 
' 
l 
1 
ї 
' 
i 
' 
! 
! 
1 
1 
I 
' 
1 
' 
i 
1 
1 
n 
i 
' 
1 
І 
І 
, 
І 
! 
1 
( 
I 
n 
t 
ії 
I 
' 
1 
І 
| 
' 
1 
! 
И 
4 
1 
1 
1 
1 
1 
' 
I 
! 
І 
І 
І 
1 
4 
Д 
I 
' 
' 
' 
1 
' 
t 
4 
l 
H 
ї 
1 
l 
' 
4 
' 
і 
1 
1 


i 

І 

І 

П 
ї 
' 
1 
1 
1 
1 
1 
I 

I 

' 

1 

i 

І 
j 
' 
і 
П 

І 

| 
Џ 
1 
Ї 
! 
i 
' 

і 
! 
і 
r 

І 

П 
i 
' 
1 
' 
ї 
| 

I 

' 
і 
! 

+ 
П 

І 
1 
' 
П 
ї 
1 
1 
П 
1 
' 
1 
1 
| 
' 
i 
І 
І 
П 
І 
1 
1 
! 
І 
П 
Џ 
П 
I 
' 

' 

' 
I 
' 
р 
' 
ї 
! 
! 
! 
1 
1 
1 
' 
' 
1 
1 
! 
| 
Ї 
П 
1 
' 
' 
П 
1 
' 
і 
1 
1 
1 
1 
і 
ї 
a 
1 
' 
' 
' 
1 
1 
1 
' 
1 
1 
1 
1 
1 
' 
' 
' 
' 


137 


See text 


Absence of an entry means 3011 was not rated] 


Lawns and 
landscaping 


—— rM (d 


Severe: 
excess 
floods, 
wetness. 


humus, 


Moderate: 
wetness. 


Moderate: 
too clayey. 


Severe: 
too sandy. 
Slight. 


Moderate: 
slope. 


Severe: 

excess humus, 
wetness, 
floods. 


lope, 
hin layer. 


Moderate: 
too sandy, 
wetness. 


Slight. 


Moderate: 
slope. 


Slight. 


Slight. 


Moderate: 
too sandy. 
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MM Á—— А e 


Ho 


HrB 
Ho 


HrC 
Ho 


Hu, 


Ho 


Ka 


Ke- 
Ke 


KmB 
Ke 


KnB 
Ke 


Ke 


KpB 
Ki 


KpC 
кі 


Кз- 
Ki 


Kn 


38 


1 
3011 папе апа | Shallow 
map symbol | excavations 
E ی‎ 
Н 
1 
ocean анаа Moderate: 
rtonville | Slope. 
1 
| 
| 
---.------------|Slight-------- = 
rtonville 
П 
| 
2--------------|Модегабе: 
rtonville ! Slope. 
k 
1 
| 
Ны----------- = Severe: 
ughton | wetness, 
| floods, 
| excess humus. 
' 
i 
аат rl کے سا‎ ie iModerate: 
ukauna | too clayey, 
| wetness, 
$ 
1 
ч---Ж----е------|ӘЗеуеге: 
owns | wetness, 
| floods. 
П 
| 
---------------|Модйегабе: 
waunee | too clayey. 
1 
1 
---------------!Модегабе: 
waunee | too clayey. 
' 
1 
2-------------- | Модегафе: 
waunee | too clayey, 
| slope. 
П 
1 
“--------------|З11іңһ%---------( 
dder ! 
I 
| 
[——— € | Модегаќе: 
dder | Slope. 
І 
t 
| 
--------------- |Slight--------- 
dder i 
! 
| 
2-------------- iModerate: 
dder | slope. 
1 
I 
I 
| 
poe s 
ngsville | wetness, 
| cutbanks cave, 
| floods. 
4 
1 
--------------- | Зеуеге: 
owles depth to rock. 


See footnote a 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 
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t end of table. 
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| Dwellings 
! without 
1 
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. basements 


Severe: 


1 
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| low strength. 
| 
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| Зеуеге: 
low strength. 


Severe: 
low strength. 


Se 
Wetness, 
floods, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
wetness, 
floods. 


Severe: 


e 
low strength. 


Severe: 
low strength. 


Severe: 
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shrink-swell. 
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Moderate: 
shrink-swell, 
slope. 


wetness, 
floods. 


Moderate: 


o 
depth to rock, 
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| 
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! 

! 

! 

| Зеуеге: 
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! 
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! 

! 

| shrink-swell. 
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= 
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shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
slope, 

low strength. 


Severe: 
wetness, 

low strength, 
floods. 
Severe; 
Shrink-swell, 
low strength. 


Severe: 
wetness, 
floods. 


еуеге: 

low strength. 
Severe: 

low strength. 
Severe: 
low strength. 
Moderate: 
shrink-swell, 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell. 
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slope, 
shrink-swell. 
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wetness, 
floods. 
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low strength. 


Severe: 
low strength. 


Severe: 
slope, 
low strength. 


Severe: 
wetness, 
floods, 
low strength. 
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| Severe: 

| зпгіпкезнеїі, 
| low strength. 
1 
1 
Severe: 
| wetness, 
¦ floods. 
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! 
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Severe: 

low strength. 
Severe: 
low strength. 


Severe: 
slope, 
low strength. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
floods, 


Moderate: 


slope 
depth 'to rock, 


shrink-swell. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
wetness, 
frost action, 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
wetness, 
floods, 
frost action, 

Severe: 

low strength. 

Severe: 

low strength. 


Severe: 
low strength. 


Moderate: 
low strength, 
frost action, 
shrink-swell. 


Moderate: 
low strength, 
slope, 
frost action. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
slope, 
frost action. 


Severe: 
wetness, 
floods. 


Severe: 
frost action. 


SOIL SURVEY 


ud | 7 | 7 
Dwellings і Small Local roads | Lawns and 
with | commercial and streets {| landscaping 
basements ! buildings i 
mel =. —— U 
Moderate; Severe: Severe; Moderate: 
low strength, slope, low strength. slope, 


too sandy. 


Slight. 


Moderate: 
slope. 


Severe: 

excess humus, 
wetness, 
floods. 


Moderate: 
too clayey. 


Severe: 
wetness, 
floods. 


Moderate: 


о 
too sandy. 
Slight. 


oderate: 
too clayey. 
Moderate: 
too sandy. 


Moderate: 
too sandy, 
slope. 


Slight. 


Moderate: 
slope. 


Severe: 
wetness, 
floods. 


Moderate: 
thin layer. 
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WINNEBAGO COUNTY, WISCONSIN 


1 Ц t ү ын ЕУ 
Soil name and | Shallow | Dwellings ! Dwellings ! Small 
map symbol | excavations | without ! with |! commercial 
= | ші. basements | basements і buildings 
1 1 
| | | | 
КнСс2-------------- | Зеуеге: Moder ate: Severe: Severe: 
Knowles і depth to rock.| slope, | depth to rock.| slope. 
| | depth to rock,} ! 
і | shrink-swell, | ! 
1 ' 1 1 
! i 1 t 
KyA--------------- } Зеуеге: | Зеуеге: | Severe: | Земеге: 
Korobago | wetness, | floods, ¦ floods, | floods, 
| floods. | wetness, | wetness, | wetness, 
| і low strength. | low strength. | low strength. 
1 ' 1 1 
1 1 1 1 
LmA---2------------ | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
Lamartine | wetness, | wetness, | wetness, | wetness, 
| floods. | floods. | floods. | floods. 
1 4 1 i 
| | | | 
(г8--------------- iSlight--------- |Модегабе: Moderate: Moderate: 
LeRoy | | shrink-swell. | shrink-swell. | slope, 
| і і | shrink-swell. 
1 1 1 I 
' 1 і І 
LrC2-------------- | Модегафе: | Модегафе: ‘Moder ate: Severe: 
LeRoy | slope. | slope, { slope, | slope. 
) | shrink-swell. | shrink-swell. | 
t 1 1 1 
' I 1 і 
LvB----------- ----|511іңһ%--------- iModerate: iModerate: iModerate: 
Lomira ! | Shrink-swell, | shrink-swell, | slope, 
! | low strength. | low strength. | shrink-swell, 
і і і | low strength. 
! ! ! і 
LzB----- ---------- Moderate: | Moderate: | Зеуеге: iModerate: 
Lorenzo Variant | too clayey, | wetness, | wetness. | wetness, 
| wetness. | shrink-swell, | | shrink-swell, 
| | low strength. | | slope. 
! ! ! ! 
Май--------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
Мапама | wetness, | wetness, | wetness, | wetness, 
| floods. i floods, | floods, | floods, 
і | low strength. | low strength. | low strength. 
! ! ! і 
MhB--------------- iSlight--------- іМодегабе: !Moder ate: Moderate: 
McHenry i | shrink-swell. | shrink-swell. | slope, 
! і ! | shrink-swell. 
1 Н Н 1 
+ ' ' I 
MhC2-------------- iModerate: (Moderate: iModerate: iSevere: 
McHenry | Slope. | slope, | slope, | Slope. 
| | shrink-swell. | shrink-swell. | 
1 1 1 1 
| | | | 
Мп---------------- | Земеге: | Зеуеге: | Зеуеге: | Зеуеге: 
Menasha | wetness, | floods, | floods, | floods, 
| floods. | wetness, | wetness, | wetness, 
| | shrink-swell. | shrink-swell. | shrink-swell. 
4 1 1 1 
! 1 1 | 
МоА--------------- | Зеуеге: | Зеуеге: | Зеуеге: 1 Зеуеге: 
Могоссо | cutbanks сауе,! wetness. | wetness. | wetness, 
| wetness. i | | frost action. 
1 1 ' $ 
1 1 1 І 
МЕА--------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
Mosel | wetness, | wetness, | wetness, | wetness, 
| floods. | floods, | floods, | floods, 
| і low strength. | low strength. | lou strength. 
1 4 1 ' 
I ' l ! 
Қа---------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
Мауап wetness, | wetness, | wetness, | wetness, 
floods. | floods, | floods, | floods, 
' 1 1 
' ! ! 
1 I I 


See footnote at 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


end of table. 
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Local roads 
and streets 


уеге: 
rost action. 


vere: 
ow strength, 
loods, 

rost action. 


Severe: 


etness, 
loods, 
ow strength. 


Moderate: 


rost action. 


derate: 
lope, 
rost action. 


vere: 
rost action, 
ow strength. 


Moderate: 


etness, 
rost action. 


ow strength, 
rost action. 


derate: 
ow strength, 
rost action. 


derate: 

ow strength, 
lope, 

rost action. 


Moderate: 


etness, 
rost action. 


vere: 
rost action, 
loods. 


-------р---- 
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Lawns and 
landscaping 


Moderate: 
slope, 
thin layer. 


Moderate: 
wetness, 
floods. 


Moderate: 
wetness, 
floods. 


Slight. 


Moderate: 
slope. 


Slight. 


Moderate: 
small stones. 


Moderate: 
wetness, 
floods, 
too clayey. 


Slight. 


Moderate: 
slope. 


Severe: 

too с1ауеу, 
wetness, 
floods. 


Moderate: 


too sandy, 
wetness. 


Moderate: 
floods, 
wetness. 


Severe: 
wetness, 
floods. 
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


depth to rock. 


SOIL SURVEY 


4 1 1 1 Е х= 1 m І ТУ 
Soil name and | Shallow i Dwellings i Dwellings i Small | Local roads | Lawns and 
map symbol | excavations | without і with | commercial | and streets | landscaping 
! ! basements i basements H buildings | | 
E EE 1 цасан 1 1 1 j| 
} | і і і і 
НеА--------------- ISevere: ISevere: ISevere: ISevere: i Moderate: | Зеуеге: 
Nebago | wetness, | wetness, | wetness, | wetness, | wetness, | too sandy. 
| cutbanks cave.| shrink-swell, | shrink-swell, | shrink-swell, | frost action. 
i | 1ow strength. | low strength. | low strength. | I 
| | } } ! ! 
Ng--2-2-------------|Severe: | Зеуеге: ISevere: ISevere: iSevere: | Зеуеге: 
Nebago Variant | wetness, | floods, | floods, | floods, | low strength, | wetness, 
| floods. | wetness, | wetness, | wetness, | wetness, | floods. 
! | Shrink-swell. | shrink-swell. | shrink-swell. | floods. | 
! ! ! ! І і 
МҺА--------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: iModerate: 
Neenah | wetness, | floods, | floods, | floods, | low strength, | wetness, 
| floods. | wetness, | wetness, | wetness, | frost action, | floods, 
! | shrink-swell. | shrink-swell. | shrink-swell. | floods. | too clayey. 
і і ! | ! ! 
NnA--------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: | Severe: | Модегафе: 
Меппо | wetness, | wetness, | wetness, | wetness, | low strength, | wetness, 
| floods. | floods. | floods. | floods. | floods, | floods, 
| ! ! ! | frost action. | 
! і і і і | 
OaB--------------- iSevere: iSlight---------|Slight---------|Moderate: ISlight---------|Severe: 
Oakville | cutbanks cave.| | | slope. Ї | too sandy. 
! ! | | | і 
Обас--------------- | Зеуеге: | Moderate: iModerate: | Зеуеге: Moderate: Severe: 
Oakville | cutbanks сауе.! slope. | slope. | slope. | slope. | too sandy. 
! ! ! ! ! | 
0 08--------------- |Moderate: ібемеге: іЗемеге: | Зеуеге: | Зеуеге; | Moderate: 
Отг о | too clayey. | low strength. | low strength. | low strength. | low strength. | too сіауву. 
і і і ! і | 
05---------------- iSevere: iSevere: | Зеуеге: | Зеуеге: | Зеуеге; | Зеуеге: 
Ossian | floods, | floods, | floods, | floods, | floods, | floods, 
i wetness, | wetness, | wetness. | wetness. | wetness, | wetness, 
i i i Ї | frost action. | 
| | | ! ! і 
Ра---------------- | Зеуеге: | Зеуеге: | Зеуеге: іЗемеге: | Зеуеге: | Зеуеге: 
Palms | wetness, | wetness, | wetness, | wetness, | wetness, | wetness, 
| excess humus, | low strength, | floods, | floods, | low strength, | floods, 
| floods. | floods, | low strength. | low strength. | frost action. | excess humus. 
і і і і | | 
Рай, Ph*. ! | } ! ! | 
Pits ! ! ! ! ! ! 
! ! ! ! } | 
РаВ----- ----------|511Ңһ6---------|Модйегабе: iModerate: ‘Moderate: | Зеуеге: Slight. 
Plano H | shrink-swell, | shrink-swell, | shrink-swell, | frost action, 
| i low strength. | low strength. | slope, | 1ow strength. | 
і і і | low strength. | | 
1 t ' ' t 
1 1 ї 1 ' ) 
Р(---------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: Severe: 
Poy | eutbanks саме, і floods, | floods, | floods, | low strength, | wetness, 
| wetness, | wetness, | wetness, | wetness, | wetness, | floods. 
| floods. | Shrink-swell. | shrink-swell. | shrinkeswell. | frost action. 
I | ! ? | ! | 
Pu----------------|Severe: | Зеуеге: | Зеуеге; | Зеуеге: | Зеуеге: | Зеуеге: 
Poygan | wetness, | wetness, | wetness, | wetness, | wetness, | wetness, 
| floods. | floods, | floods, | floods, | floods, | floods. 
| | low strength. | low strength. | low strength. | low strength. | 
! і і і ! | 
Рт2В-----------«---|5еуеге: Moderate: Moderate: Moderate: (Moderate: Moderate: 
Puchyan | cutbanks cave. low strength. | wetness, | slope, | low strength, і too sandy. 
і ! | low strength. | low strength. | frost action. | 
І ! 1 І І 
i і 1 ! 1 і 
RhB---------------|Severe: | Зеуеге: | Зеуеге: (Severe: iSevere: | Зеуеге: 
Ritchey | depth to rock.| depth to rock.| depth to rock.! depth to rock.! depth to rock. thin layer. 
і і ! ! ! ! 
ЕҺС2------------.- | Severe: | Зеуеге: } Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
Ritchey і depth to rock.| depth to rock.| depth to rock.| slope, | depth to rock.| thin layer. 
і і ! ! і | 
і і і і і і 


See footnote at end of table. 


WINNEBAGO COUNTY, WISCONSIN 


Soil name and 
map symbol 


Ritchey 


ScB------------ 


St. Charles 


UoA*, 
Udorthents 


Ме------«---------- 


Маизеоп 


Zittau 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Severe: 
depth to rock, 
Slope. 


Moderate: 
too clayey. 


Severe: 
wetness, 
cutbanks 
floods. 


cave, 


Severe: 


depth to rook. 


Severe: 


depth to rock. 


Severe: 


depth to rock. 


Severe: 

excess humus, 
wetness, 
floods. 


Moderate: 
too clayey. 


Severe: 
wetness, 
floods. 


Severe: 
eutbanks cave, 
wetness, 
floods. 


Dwellings 
without 
basements 


Se 
depth to rock, 
slope. 


Moderate: 
shrink-swell, 
low strength. 


vere: 
ow strength. 


но 


Зеуеге: 
wetness, 
low strength, 
floods. 


Moderate: 
shrink-swell, 
low strength, 
depth to rock. 


Moderate: 
Shrink-swell, 
low strength, 
depth to rock. 


Moderate: 


о 
s 

shrink-swell, 
depth to rock. 


Severe: 
shrink-swell, 
low strength. 


Dwellings 
with 
basements 


Slope. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
low strength. 


Severe: 
wetness, 
low strength, 
floods. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
floods, 
wetness, 
shrink-swell. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
wetness, 
floods. 


Severe: 
floods, 
wetness, 
shrink-swell. 


shrink-swell, 
low strength. 


Severe: 
wetness, 
floods. 


Severe: 
floods, 
wetness, 
shrink-swell. 


e 
low strength, 
shrink-swell. 


ow strength, 
rost action, 
hrink-swell. 


© 551 Ф 
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too clayey. 


Moderate: 
wetness, 
floods. 


Moderate: 
too clayey, 
wetness, 
floods. 


Н e IN 

і Small { Local roads | Lawns and 
{ commercial | and streets | landscaping 
1 buildings і і 

! і l 

} } ! 

| Зеуеге: | Зеуеге: iSevere: 

| depth to rock,| depth to rock, slope, 

| slope. | slope, | thin layer. 
| ! ! 

IModerate: | Зеуеге: Slight. 

| slope | frost action, | 

| shrink-swell, | low strength. | 

! low strength. | ! 

1 1 

| Severe: i Moderate: | Зеуеге: 

| low strength. | frost action. | too sandy. 
! ! ! 

! ! ! 

| | | 

1 1 1 

Severe: | Зеуеге: | Зеуеге: 

| wetness, | wetness, | wetness, 

| low strength, | frost action, | floods. 

| floods. | low strength. | 

} } і 

iModerate: | Зеуеге: | Moderate: 

| Slope, | low strength. і thin layer, 
| shrink-swell, | | too sandy. 
| depth to rock. | ! 

! ! ! 

|Moderate: iSevere: I Moderate: 

| slope, | low strength, | thin layer. 
| shrink-swell, | ! 

| depth to rock.! i 

! ! ! 

| Зеуеге: | Зеуеге: iModerate: 

| slope. | low strength. | slope, 

і i | thin layer. 
! ! ! 

! ! ! 

| Зеуеге: | Зеуеге: | Severe: 

| floods, | low strength, | excess humus, 
{ wetness, | wetness, | wetness, 

| shrink-swell. | frost action. | floods. 

! ! ! 

| Зеуеге: | Зеуеге: iModerate: 

1 1 

| | ! 

! ! 

і і 

і і 

| ! 

! ! 

! ! 

! ! 

| ! 

! ! 

! ! 


4 See map unit description for the composition and behavior of the map unit. 
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TABLE 9.--SANITARY FACILITIES 


SOIL SURVEY 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 
text for definitions of "slight," "moderate," "good," "fair," and other terms used to rate soils. 
Absence of an entry means soil was not rated] 


---------------------------------------г-- EEE — 


Soil name and 
map symbol 


Edwards 


Е1р2---------------- 


Eleva 


ЕКА----------------- 


Fisk 


Fn**, 
Fluvaquents 


Hortonville 


t 
1 
Д 
t 
| 
t 
1 
1 


1 
1 


' 
1 
1 
1 
' 
t 
' 
1 
1 


І 
Septic tank | Sewage lagoon 
absorption ! агеа5 
fields ! 
лла с ш еш 
| 
Зеуеге: (Severe: 
wetness, | wetness, 
floods. | seepage, 
| excess humus. 
i 
1 
Зеуеге: Severe: 
wetness, | wetness 
floods. | 
1 
Ї 
Зеуеге: | Зеуеге: 
wetness, | seepage, 
peres slowly. | wetness. 
| 
Зеуеге: Severe: 
wetness. | seepage, 
| wetness. 
р 
Slight *---------- iSevere: 
| seepage. 
1 
Moderate:* | Зеуеге: 
slope. | seepage, 
| slope. 
Н 
| 
беуеге: ІЗеуеге: 
floods, | excess humus, 
wetness. | wetness, 
| seepage. 
| 
1 
Severe: | Зеуеге: 
depth to rock. | slope, 
| seepage. 
1 
1 
Зеуеге: | Зеуега: 
wetness. | seepage, 
| wetness. 
! 
| 
' 
! 
! 
Slight'---------- | Зеуеге: 
| seepage. 
' 
i 
Moderate: * | Зеуеге: 
slope. | seepage, 
| slope. 
' 
! 
Slight--------- -- (Moderate: 
| seepage, 
! slope. 
1 
1 
Moderate: *** (Moderate: 
peres slowly. ! seepage, 
| slope. 
Li 
1 
Severe: | Модекафе: 
peres slowly. | slope, 
| seepage. 
' 
t 


See footnotes at end of table. 


-landfill , 1... 


Se 
м 
f 
8 


Se 
я 
f 


Se 
s 
t 
м 


uo о. Ф 


хо 


со 


со 


ронро нн 


Тгепсһ 
sanitary 


vere: 
etness, 
loods, 

eepage. 


vere: 
etness, 
loods. 


vere: 
eepage, 
oo sandy, 
etness. 


vere: 
epth to rock, 
eepage. 


vere: 
etness. 


derate: 
oo clayey. 


derate: 
oo сіауву. 


sa 
la 


Severe 
wetne 
flood 
Seepa 

Severe 

wetne 

flood 

Severe 

wetne 


vere 
eepa 
etne 


Zuo 


e 
seepa 
wetne 


Area 
nitary 


ndfill - 


ss, 
8, 
ge. 
88, 
з. 


58. 


де, 
зз. 


де, 
85. 


Daily cover 
for landfill 


or: 
etness. 


ко 


air: 
too sandy, 
8 


rea гесіаїт. 


Poor: 
too sandy, 
в 


еераде. 
Poor: 


too sandy, 
seepage. 


Fair: 
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TABLE 9.--SANITARY FACILITIES--Continued 


аа СВЕ ОЗ E RARE AI кани e tti tii m aq miri ii пон Годо виа БТИ Е kus Was G [Cu ИОВ ку 
I ' І 1 1 
Soil name and і Septic tank | Sewage lagoon | Trench і Area ! Daily cover 
map symbol i absorption H areas | sanitary | sanitary | for landfill 
| fields Ї і landfill | landfill | 
те сосе е е сече се о OILS 
| | ! | ' 
НоС2---------------- | Зеуеге: | Зеуеге: Moderate: Moderate: iFair: 
Hortonville | регсз slowly. i slope. | too с1ауеу. | slope. | too elayey, 
1 1 1 1 1 
1 ' ' і і Slope. 
і і і і ! 
НгВ----------------- | Зеуеге: Moderate: Moderate: iSlight-----------|Fair: 
Hortonville | peres slowly. | slope, { too clayey. | | too clayey. 
| | seepage. і і і 
і і і | ! 
НгСс2---------------- | Зеуеге: | Зеуеге: iModerate: | Moderate: iFair: 
Hortonville | peres slowly. | Slope. | too сіауеу. | з1оре. | too clayey, 
Н 1 ' П 1 10 
! | ' і | slope. 
і і і і і 
Ни, Hw-------------- iSevere: | Зеуеге: iSevere: | Зеуеге: ІРоог: 
Houghton і wetness, | wetness, | wetness, | wetness, | excess humus, 
| floods. | seepage, | floods, | floods, | wetness. 
H | excess humus. | seepage. | seepage. i 
! ! і і і 
КаВ------«-----------|Зеуеге: | Зеуеге: | Зеуеге: } Зеуеге: IFair: 
Kaukauna | wetness, } wetness. | wetness. | wetness. | wetness, 
| peres slowly. ! ! ! ! 
1 4 ' 1 1 
1 ! 1 ! 1 
Ke------------------|Severe: | Зеуеге: | Зеуеге: | Зеуеге: | Роог: 
Keowns | wetness, | wetness. | wetness, | wetness, | wetness. 
| floods. i i floods. | floods. ! 
1 1 1 ' ' 
1 1 1 1 1 
KmB, KnB------------ | Зеуеге: І|Модегабе: | Зеуеге: ISlight-----------|Poor: 
Kewaunee | peres slowly, | slope. | too с1ауеу, | | Жоо с1ауеу. 
| wetness. | I | ! 
! ! ! ! ! 
КоС2------е---------|беуеге: | Зеуеге: | Зеуеге: iModerate: {Poor: 
Kewaunee | регсз slowly. | slope. | too clayey. | slope. | too clayey. 
4 4 Н П ' 
' 1 і 1 1 
КрВ----------------- iSlight----------- | Зеуеге: | Земеге: | Зеуеге: iFair: 
Kidder ! | Seepage. | seepage. | seepage. | small stones. 
H ' ' š 
' ' ! | і 
Крс2---------------- IModerate: ISevere: ISevere: ISevere: Fair: 
Kidder | slope. | seepage, | seepage. | seepage. i small stones, 
! | slope. ! ! ¦ slope. 
' i ! ! ! 
КгВ----------------- {Slight----------- | Зеуеге: | Зеуеге: | Зеуеге: iFair: 
Kidder } | seepage. | зеераде. | зеераве. | small stones. 
! | ! ! ! 
KrC2---------------- } Moderate: | Зеуеге: |Земеге: | Зеуеге: iFair: 
Kidder | slope, 1 seepage, { seepage, | seepage. | slope, 
i | slope. | | | small stones. 
1 ' IH 1 1 
! 1 I 1 ї 
Кв------------------ | Зеуеге: | Зеуеге: | Зеуеге: | Severe: iPoor: 
Kingsville 1 wetness, i wetness, | wetness, | wetness, | wetness, 
| floods. | seepage. | seepage, | seepage, | too sandy, 
! ! | floods. | floods. | seepage. 
! ! ! ! ! 
КиВ----------------- |беуеге: | Зеуеге: | Зеуеге: ISlight----------- 1Роог: 
Knowles | depth to rock. | depth to rook. | depth to rock. | | area reclaim. 
t Li ' 1 1 
i 1 I l 1 
KwC2----------- -T----|Severe: (Severe: ISevere: IModerate: (Poor: 
Knowles | depth to rock. | depth to rock, | depth to rock. | slope. | area гесіаїт. 
! | slope. | | ! 
! ! ! ! ! 
KyA-----------------|Severe: iModerate: iSevere: iSevere: ІРооғ: 
Korobago | floods, | seepage. | floods, | floods, | too clayey, 
| wetness, i | wetness, | wetness, | wetness. 
і peres slowly. | | too с1ауеу. ! ! 
' I і і ! 
LmA----------------- iSevere: | Зеуеге: | Зеуеге: | Зеуеге: Poor: 
Lamartine | wetness, | wetness, | wetness, | wetness, | wetness. 
} floods. | seepage. | floods, | floods, | 
і i | Seepage. | seepage. ! 
! ! ! ! ! 


Зее footnotes at end of table. 
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5011 пате апа 
map symbol 


LVBes-2--2------------ 


Lomira 


Ng-------------- ---- 


TABLE 9.--5АМІТАВҮ FACILITIES--Continued 


i 

! Septic tank 
і absorption 
| fields 

1 


| 
І8114Ңһ6----------- 


| 

| 

iModerate: 
slope, 


(Severe: 
| wetness, 
| peres slowly. 


(Severe: 

| wetness, 

| peres slowly, 
| floods. 


ISlight----------- 
} 


i 
Moderate: 
| slope. 


Severe: 

| floods, 

| wetness, 

| peres slowly. 
' 

1 

1 


| Зеуеге; 
wetness. 


| Зеуеге: 

| wetness, 

| peres slowly, 
| floods. 


| Зеуеге: 

| wetness, 

| peres slowly, 
| floods. 
i 


| Зеуеге: 

| wetness, 

| peres slowly. 
і 


іЗемеге: 

| floods, 

| wetness, 

| peres slowly. 
i 

1 


| Зеуеге: 

| floods, 

| wetness, 

| peres slowly. 
! 

| Зеуеге: 

| wetness, 

і floods. 

1 


See footnotes at end of table, 


| Sewage lagoon 
| areas 
| 
1 


Moderate: 
| slope, 
| seepage. 


15 
} 
1 
1 
| 
iModerate: 
Slope, 
seepage. 


evere: 
slope. 


| Зеуеге: 
| seepage. 
| 


Зеуеге: 
Slope, 
seepage, 


seepage, 
wetness. 


Moderate: 
seepage, 


Moderate: 
seepage. 


Severe: 
Еј 


зеераве, 
wetness. 


Slight----------- 


| 
1 
1 
| 
1 
І 
4 
і 
| 
4 
1 
Í 
І 
! 
' 
1 
! 
| 
і 
і 
1 
4 
Н 
1 
і 
1 
1 
1 
і 
' 
I 
! 
Н 
i 
' 
1 
1 
1 
| 
| 
1 
1 
1 
1 
| 
! 
| 
' 
I 
' 
' 
' 
I 
' 
О 
| 
р 
I 
1 
I 
| wetness. 
! 

' 

' 


Тгепоһ 
sanitary 
landfill 


| Зеуеге: 
wetness, 
too clayey, 
floods, 


1 

! 

| 

| 

| Зеуеге: 
| seepage. 
| 

1 

І 

1 

р 

І 

i 

1 

1 


Severe: 
seepage. 


| Зеуеге: 
floods, 
wetness, 
too сіауву. 


Severe: 
seepage, 
too sandy, 
wetness, 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


Severe: 
wetness. 
too clayey. 


Severe; 
floods, 
seepage, 
wetness, 


| 
І 
І 
| 
| 
| 
1 
! 
| 
! 
! 
! 
! 
| 
| 
1 
1 
| 
! 
! 
! 
! 
! 
' 


і 
і 
| Зеуеге: 
floods, 
wetness, 
too с1ауву. 
S 


' 
і 
і 
' 
+ 
( 
і 
1 
1 
! 
! 
| 


SOIL SURVEY 


' 

} Агеа і Daily cover 

| sanitary | for landfill 

| landfill | 

—— P. 

| 

iSlight----------- iFair: 

! | вта11 збопез, 

1 ' 

! 1 

| Moderate: |Fair: 

| slope. | small stones, 

| | slope. 

| ! 

|511Дһ6----------- IFair: 

| | small stones. 

' 

| | 

Severe: ІРоог: 

| seepage | seepage, 

! | too clayey. 

! 1 

1 1 

| Зеуеге: {Poor: 

| wetness, | too clayey, 

| floods, | wetness, 

1 

| | 

{Slight----------- | Ра{г; 

| | too clayey. 

| | 

iModerate: iFair: 

| slope. | slope, 

і | too сіауеу. 

| i 

| Зеуеге: |Poor: 

| floods, | too clayey, 

| wetness, | wetness. 

1 

| | 

| Зеуеге: |Poor: 

| seepage, | too sandy, 

| wetness. | wetness, 

і | seepage. 

| і 

| Зеуеге: iPoor: 

| wetness, | too clayey, 

| floods. | wetness. 

1 1 

| | 

| Зеуеге: | Роог: 

| wetness, | wetness, 

| floods. | too clayey. 

у ' 

| | 

| Зеуеге: |Роог: 

| wetness, | wetness, 

| seepage. | too clayey. 

| і 

| Зеуеге: ІРоог: 

| floods, | seepage, 

| seepage, | too clayey, 

| wetness, | wetness. 

і І 

| Земеге: ІРооғ: 

| floods, ¦ too clayey, 

| wetness. | wetness. 

| ' 

і ї 

і | 

| Зеуеге: |Роог: 

| wetness, | wetness. 

| floods. | 

14 1 

! ! 
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Soil name and 
map symbol 


0з------- — 


Рая; 
Pits 


Ph**, 


РзВ----------------- 


Plano 


Pte-------------- -- 


Роу 


A: 


Puchyan 


Ritchey 
ЕһС2--------------- 
Ritchey 


RhD2--------------- 
Ritchey 


5сВ----------------- 


St. Charles 
Tustin 


Џоли, 
Udorthents 


Ме---------- — 


Wauseon 


Whalan 


——————— ——— 


TABLE 9.--SANITARY FACILITIES--Continued 


depth to rock. 


See footnotes at end of table. 


depth to rock. 


depth to rock. 


| kS a u DNO 77 ИЕШЕ! У анаты 
| Septic tank | Sewage lagoon | Trench ! Агеа 
| absorption і агеаз | sanitary i sanitary 
! fields | ! landfill ! landfill 
aucem eeu те cce E ичсэн исэл 
| ! ! ! 
fSlight*---------- | Зеуеге: | Зеуеге: | Зеуеге: 
і | seepage. | seepage, ¦ seepage. 
| | ! too sandy, ! 
| | | seepage. ! 
$ ' 1 ' 
| t 1 1 
Moderate: # | Зеуеге: | Зеуеге: | Зеуеге: 
| slope. | Seepage, 1 seepage, | seepage. 
! | slope. | too sandy. | 
1 ' ' 
b І Ї і 
Severe: (Moderate: ISlight----------- iISlight----------- 
| peres slowly. | seepage, і і 
! | Slope. ! ! 
! ! ! ! 
Severe: Severe: iSevere: iSevere: 
| floods, | wetness. | floods, | floods, 
| wetness. і | wetness. | wetness. 
1 ' 5 1 
t t t 1 
| Зеуеге: | Зеуеге: | Зеуеге: ІЗеуеге: 
| wetness, } wetness, | wetness, | wetness, 
| floods, ! Seepage, | floods, { floods, 
| subsides. | excess humus. i excess humus. | seepage. 
Li Li 4 
i | | | 
% ' ' ' 
} i 1 t 
! ! ! ! 
tSlight----------- tModerate: iModerate: iSlight----------- 
1 | зеераве, | too с1ауеу. і 
! ! slope. } ! 
і i | і 
ІЗеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
| floods, | seepage, | floods, | floods, 
1 wetness, | wetness. | зеераве, | wetness. 
| peros slowly. ! | wetness. | 
t 1 1 1 
1 1 І 1 
|Зеуеге: 1511Е056----------- (Severe: (Severe: 
| wetness, | | wetness, | wetness, 
| peres slowly, ! | floods, | floods 
| floods. і | too clayey. | 
Н 1 1 
L | 1 t 
| Зеуеге: |5еуеге: | Зеуеге: | Зеуеге: 
| мебпезз. | зеераде, | wetness. | зеераде, 
| | wetness. ! ! wetness. 
1 t В П 
i 1 1 ! 
| Зеуеге: | Зеуеге: | Зеуеге: ISlight----------- 
| depth to rock. |! depth to rock. | depth to rock. | 
“ (| 1 ' 
1 l І 1 
| Зеуеге: | Зеуеге: | Зеуеге: (Moderate: 
| depth to rock. | depth to rock, |! depth to rock. | slope. 
' ! slope. ! | 
! ! ! ! 
|5еуеге: | Земеге: | Зеуеге: | Зеуеге: 
| depth to rock, | depth to rock, | depth to rock. ! slope. 
| slope. ! slope. | | 
1 ' V + 
t t t 1 
[Slight-----------|Moderate: !Модегаёе: tSlight------- ----| 
| | seepage, | too clayey. ! 
! | slope. ! ! 
! ! ! і 
| Зеуеге: | Зеуеге: iSevere: | Зеуеге: 
! peres slowly. | зеераќе. | too с1ауеу, | seepage, 
1 ' $ 
| | | | 
Н 1 ї ' 
1 І т t 
| ! ! ! 
| Зеуеге: (Severe: | Зеуеге: | Зеуеге: 
| peres slowly, | seepage. ! wetness, f wetness, 
| wetness, | | too clayey, t seepage 
| floods, ! | floods. l 
' ' ' Ч 
1 1 t 1 
ISevere: | Зеуеге: | Зеуеге: tSlight------- ---- 
1 + 4 
! ! ! ! 
! П f ! 
1 1 % 1 
І 1 1 ! 
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Daily соуег 
for landfill 


oor; 
wetness. 


oor: 
wetness, 
excess humus. 


Fair: 
too clayey. 


Poor: 
seepage, 
too sandy, 
м 


etness. 


Poor: 
wetness, 
too clayey. 


Fair: 


1 
1 
i 
1 
1 
| 
1 
1 
1 
1 
Н 
t 
і 
І 
| 
1 
t 
1 
t 
Н 
t 
| wetness. 
і 
і 
1 
1 
L 
t 
! 
! 
! 
' 
t 
' 
t 
' 
t 
4 
1 
i 
' 
t 


P 
reclaim. 


reclaim. 


Poor: 
area reclaim, 
slope. 


Fair: 
| too clayey. 


or: 
oo clayey. 


“о 


ог; 
etness, 
oo сіауеу. 


ско 
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TABLE 9.--SANITARY FACILITIES--Continued 


nre ши 1 - AP UT ERE: 1 TE 1 = 1 
Soil name and ! Septic tank | Sewage lagoon | Trench ! Агеа | Daily cover 
map symbol | absorption i areas | sanitary | sanitary | for landfill 
БЭ 2- Бедаво langfill _ 1 _ lendfill — _ ا ا‎ 
| | | | ! 
WhC2---------------- |} Зеуеге: (Severe: ISevere: (Moderate: |Poor: 
Whalan | depth to rock. | slope, | depth to rock. | slope. | area reclaim. 
| | depth to rock. | ! ! 
1 1 1 1 
1 ! І Ц | 
Wm------------------ (Severe: (Severe: ISevere: | Зеуеге: IPoor: 
Willette | floods, | excess humus, | floods, ! floods, | wetness, 
| wetness, | seepage. | wetness, | Seepage, | too clayey, 
| peres slowly. ! t too clayey. | wetness. | excess humus. 
! ! | | ! 
WnBe----------------|Severe: Moderate: ISevere: {SLight----------- 1 Роог: 
Winneconne | wetness, | slope. | too сіауву. ! | too clayey. 
| peres slowly. | ! ! ! 
I 1 + 1 И 
t ! ' ' 1 
ҰзА---с--- ----------!Зеуеге: | Зеуеге: | Зеуега: ISevere: 1Роог: 
Yahara | wetness, | wetness. | wetness, | wetness, | wetness. 
| floods. ! | floods. | floods. | 
! | | | ! 
An -------- --- | Зеуеге: iSevere: | Зеуеге: | Земеге: ІРоог: 
Zittau | floods, | seepage, ! floods, | floods, | seepage, 
| wetness, | wetness. | seepage, | wetness. | too sandy, 
| peres slowly. | | wetness. | | wetness. 
1 1 % 1 
1 1 


* Excessive permeability rate may cause pollution of ground water. 
** See map unit description for the composition and behavior of the map unit. 


### Where permeability is moderately slow, rate severe, регсз slowly and wetness. 


WINNEBAGO COUNTY, WISCONSIN 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. 
text for definitions of "good," "fair," or "poor." 


Soil name and 
map symbol 


TABLE 10.--CONSTRUCTION MATERIALS 


Roadfill 


—————— Е 


Fn*, 


Hortonville 


See footnote at end 


Poor: 
wetness. 


Poor: 
low strength, 
wetness. 


Fair: 
wetness. 


Fair: 
wetness. 


Poor: 
low strength, 
wetness. 


Poor: 
area reclaim, 
thin layer. 


Poor: 
wetness, 


Poor: 
low strength. 


Fair: 
low strength. 


Fair: 
low strength, 
shrink-swell. 


Fair: 
low strength, 
shrink-swell. 


Fair: 


low strength, 
shrink-swell. 


of table. 


Sand 


Gravel 


Absence of an entry means soil was not rated] 


Topsoil 


Fair: 
excess fines. 


excess fines. 


Fair: 
excess fines. 


Fair: 


1 

' 

' 

' 

I 

' 

Џ 

1 

I 

' 

' 

' 

1 

' 

I 

' 

1 

! 
tUnsuited: 
І 

1 

4 

1 

i 

i 

у 

+ 

Li 

i 

t 

M 

' 

' 

! 

} ехсезз Ғіпез. 
1 
1 


Unsuited: 
excess fines. 


Poor: 
excess fines. 


Poor: 
excess fines, 
thin layer. 


Unsuited: 
excess fines. 


Poor: 
excess fines. 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


t 

1 

' 

' 

' 

' 

1 

1 

' 

' 

' 

I 

! 

1 

1 

1 

1 

! 
iUnsuited: 
Н 

D 

Н 

D 

! 

1 

І 

1 

+ 

1 

' 

1 

! 

ї 

і 

| ехсезз Гіпез. 
1 
1 
1 
1 


iUnsuited: 
| excess fines. 


Unsuited: 
excess fines. 


excess fines. 


Unsuited: 


t 

1 

1 

і 

Ц 

1 

1 

1 

1 

1 

! 
iUnsuited: 
1 

1 

1 

1 

1 

1 

| 

| excess fines. 
' 
і 
1 


Unsuited: 
excess fines. 


suited: 
xcess fines. 


с 
о з 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


1 

1 

1 

1 

1 

у 

' 

' 

І 

| 

' 

i 

Н 

' 

H 

П 

| 
{Unsuited: 
, 

L 

1 

1 

! 

1 

1 

1 

L 

' 

1 

t 

1 

| 

| excess fines. 
1 
1 
1 
1 


Роог: 
wetness, 
excess humus. 


Fair: 
thin layer. 


Fair: 
too elayey, 
thin layer. 


Poor: 
too sandy. 


Fair: 
thin layer. 


Fair: 
thin layer, 
Slope. 


Poor: 
wetness, 
excess humus. 


Fair: 
slope, 
area гесіаїт. 


Fair: 
too sandy. 


Fair: 
thin layer. 


Fair: 
thin layer, 
slope. 


Fair: 

thin layer. 
Poor: 

thin layer, 
small stones. 
Fair: 

too sandy. 
Fair: 

too sandy, 
slope. 
Fair: 

thin layer. 


147 


See 


TABLE 10.--CONSTRUCTION MATERIALS--Continued 


148 
l 
Soil name and | Roadfill 
map symbol ! 
! 
l 
| 
НгС2------------------ iFair: 
Hortonville | low strength, 
| shrink-swell. 
Hu, Hw---------------- iPoor: 
Houghton | wetness, 
| low strength. 
KaB------------------- iFair: 
Kaukauna } low strength, 
| wetness. 
1 
І 
Ке------------------- -|Poor: 
Keowns | wetness. 
1 
і 
КпВ------------------- | Poor: 
Kewaunee | 1ow strength. 
' 
1 
| 
КпВ------------------- | Poor 
Kewaunee | low ‘strength. 
' 
I 
КоС2--------------- ---ІРоог: 
Kewaunee | low strength. 
1 
| 
КрВ------------------- 1Good-------------- 
Kidder | 
| 
КрС2------------------ elo lele 
Ridder | 
1 
l 
| 
КгВ------------------- |боо4-------------- 
Kidder | 
КгС2------------------ Ібооа---------- ------- 
Кійдег | 
' 
ранні ЇРоог: 
preces ! wetness. 
1 
KwB--------------2-2---- | Poor 
Knowles | area гесіаїт, 
і thin layer. 
1 
1 
KwC2------2-2---22-2------ | Роог: 
Knowles | area reclaim, 
! thin layer. 
| 
КуА------------------- {Poor 
Korobago | low strength, 
| wetness. 
} 
LmA----------2--------- {Poor: 
Lamartine | wetness 
ШгВ--ғ-е-------------- | Разг: 
LeRoy | low strength. 
t 
1 
LrC2------------------ \Fair: 
LeRoy low strength. 


See footnote at end of table. 


Sand 


suited: 
xeess fines. 


os 


suited: 
xcess humus. 


os 


Poor: 
е 


Роог: 


Unsuited: 
excess fines. 


nsuited: 
excess fines. 


excess fines. 


| Poor: 
ехсезз Гіпез. 


| excess fines. 
р 

|Poor: 

excess fines. 
Fair: 

excess fines. 


suited: 
xcess fines. 


U 


ог 


Unsuited: 


xcess fines. 


os 


nsuited: 

excess fines. 
Poor: 
excess fines. 


Poor: 
excess fines. 


Poor: 


| 
! 
| 
| 
1 
| 
| 
| 
і 
I 
! 
1 
| 
! 
и 
і 
і 
і 
! 
LI 
| 
1 
! 
! 
Н 
1 
| 
| excess fines. 
' 
! 


Gravel 


Unsuited: 
excess fines. 


Unsuited: 
excess humus. 


Unsuited: 
excess fines. 


excess fines. 


suited: 


Un 
excess fines. 


П 

! 

| 

1 

1 

! 

! 

l 

! 

' 

1 

1 

1 

І 

| 

1 

1 

1 

| 

і 
iUnsuited: 
' 

1 

! 

! 

i 

! 

1 Упзи1 сед: 
' хсезз fines. 
I 
iUnsuited: 


| excess fines. 
1 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Suited: 


Un 
excess fines. 


Poo 
ART fines. 
Poor: 
excess fines. 
Poor: 
e 


1 
1 
1 
' 
Џ 
Ц 
1 
Н 
і 
' 
i 
1 
! 
LI 
4 
і 
Li 
' 
| 
1 
1 
Н 
1 
1 
! 
! 
V 
, 
1 
І 
! 
! 
| 
| 
1 
1 
1 
' 
Ї 
| 
1 
І 
I 
1 
1 
1 
1 
1 
l 
1 
1 
! 
' 
i 
1 
1 
' 
I 
1 
V 
% 
1 
1 
І 
Н 
1 
1 
1 
' 
1 
! 
і 
| excess fines. 
4 

1 

V 

1 


SOIL SURVEY 


Topsoil 


! 

' 

1 

! 

1 
НН P 
Fair: 


a 
thin layer, 
slope. 


oor: 
wetness, 
excess humus. 


Fair; 
too с1ауеу, 
thin layer. 


1 
| 
| 
| 
t 
! 
і 
ІР 
| 
| 
Џ 
! 
Џ 
' 
1 
1 
1 
1 
| 
| 
Џ 


Poor: 


о 
wetness. 


1 

| 

| 

IFair: 

| too sandy, 
| thin layer. 
1 

| 

! 


Fair: 
thin layer. 


Fair: 
too с1ауеу, 
slope. 


Fair: 
too sandy, 
thin layer. 


Fair: 

too sandy, 
thin layer, 
slope. 


Fair: 
thin layer. 


Fair: 
thin layer, 
slope. 


wetness. 
Fair: 


thin layer 
area reclaim. 


rea гесіаїт. 


Fair: 
thin layer. 


thin layer. 


Fair: 
thin layer. 


Fair: 
slope, 
thin layer. 


! 
} 
і 
| 
! 
| 
| 
! 
4 
i 
і 
! 
і 
і 
і 
! 
! 
! 
у 
! 
| Poor: 
l 
І 
l 
| 
| 
| 
| 
і 
| 
1 
1 
| 
il 
| 
| 
| 
| 
| 
| 
| 
} 
! 
4 
1 
! 


WINNEBAGO COUNTY, WISCONSIN 


Soil name and 
map symbol 


шт л ЭГ Е" 


Ng 
Nebago Variant 
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Roadfill 


149 


---|Fair: 


| low strength. 


---|Poor: 


low strength. 


П 
t 
ї 
! 
! 


---|Poor: 


| low strength, 
і wetness. 


=== Poor: 


| low strength, 
| wetness, 

| Shrink-swell. 
Y 

! 


---|Poor: 


| wetness. 
1 


=== Poor: 


| low strength, 
| wetness. 
1 
I 


=== (Poor: 


| low strength, 
| wetness. 
4 
1 


---|Poor: 


| low strength, 
| wetness, 

| shrink-swell. 
1 

І 

i 


---|Poor: 


| wetness, 

| low strength, 
| shrink-swell. 
1 

1 


---iPoor: 
low strength, 


! 
| wetness, 

| Shrink-swell. 
1 


---1Роог: 


| low strength. 
I 
І 
' 
I 
1 


=-= | Poor: 


| wetness. 
1 
1 


-=-~ | Poor: 


| wetness, 

| low strength. 
1 

і 


See footnote at end of table. 


Poor: 
excess fines. 


excess fines. 


nsuited: 
excess humus, 
excess fines. 


U 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess humus, 
excess fines. 


small stones. 


Poor: 
too sandy. 


Fair: 
thin layer, 
too clayey. 


Poor: 
wetness. 


Poor: 
wetness, 
excess humus. 


1 1 
| Sand ! Gravel ! Topsoil 
' 1 4 
| ! | 
T T 4- 
1 1 ! 
і і і 
ТРоог: іРоог: іКаїг: 
| ехсезз Ғіпез. | ехсезз Гіпез. і thin layer. 
' 1 1 
1 1 1 
| Роог: | Роог: iFair: 
| excess fines, | thin layer. i small stones, 
i thin layer. i } thin layer. 
4 1 $ 
1 1 1 
iUnsuited: {Unsuited: \Fair: 
| excess fines. | excess fines. | too clayey. 
П 1 1 
1 1 1 
! ! ! 
ІРооғ: iUnsuited: |Fair: 
| excess fines. | excess fines. | thin layer. 
! ! ! 
{Poor iUnsuited: jFair: 
| excess fines. | excess fines. | slope, 
) ! | thin layer. 
1 ' ' 
1 1 1 
{Unsuited: iUnsuited: Poor: 
| excess fines. | excess fines. | too clayey, 
! ! | thin layer, 
| ! | wetness. 
! ! ! 
IFair: IUnsuited: IFair: 
| excess fines. | ехсезз fines. | too sandy. 
' ' ' 
I 1 ї 
IUnsuited: IUnsuited: IFair: 
| excess fines. | excess fines. | thin layer. 
1 ' ' 
| | | 
iUnsuited: iUnsuited: ІРоог: 
| excess fines. | excess fines. | wetness. 
' ' Н 
| | | 
(Poor: iUnsuited: | Poor: 
| thin layer. | excess fines. | too sandy. 
' ' ' 
| | | 
| і і 
IFair: iUnsuited: | Poor: 
| excess fines. | excess fines. | thin layer, 
і і | wetness. 
і і і 
і і і 
iUnsuited: i Unsuited: | Poor: 
| ехсезз Ғіпез. | excess fines. | thin layer. 
| 7 1 
1 k І 
і і і 
і і і 
1Роог: . iUnsuited: iFair: 
| excess fines. | excess fines. i thin layer, 
$ 1 Н 
' ' 1 
' 1 V 
4 1 ' 
1 + 
! ! 
! ! 
Н 1 
1 і 
1 1 
1 i 
і і 
| ! 
! ! 
1 1 
1 ! 
' ' 
1 1 
! ! 
! ! 
Н 1 
1 1 
} | 


' 
і 
' 
4 
t 
' 
' 
' 
' 
' 
! 
iUnsuited: 
1 
П 
' 
і 
П 
1 
4 
1 
1 
1 
' 
1 
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5011 папе апа 
map symbol 


Puchyan 


RhB, RhC2------------- 
Ritchey 


UoA*. 


Wauseon 


WEB, WhB--------- = 
Whalan 


1 
WhC2----- --.------- --- 


Whalan 


Мп----------. =“... 
Willette 


WnB-2---2-2-2---.-------—--—- 


Winneconne 
YaA----2--2------- мање 
Yahara 


ZtA---------- --------- 
Zittau 


TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


Poor: 
low strength. 


Poor: 
wetness. 


Poor: 
wetness, 
low strength. 


Fair: 
low strength, 
wetness. 


! 

i 

i 

} 

} 

! 

i 

! 

} 

! 

! 

! 

! 

і 

1 

1 

} 

і 

| 

jPoor: 

| thin layer, 
| area reclaim. 
4 

$ 

iPoor: 

! 
! 
і 
' 
Џ 
! 
! 
! 
1 
1 
! 
} 
! 
| 
! 
і 
! 
| 
' 


thin layer, 
area reclaim. 


Poor: 
low strength. 


Poor: 
low strength. 


Poor: 
wetness, 
low strength. 


ЇРоог: 

| thin layer, 

| area reolaím, 
| low strength. 
' 


| thin layer, 

| area reclaim, 
| low strength. 
! 


| Роог: 
low strength, 
wetness. 


H 

| 

! 

(Poor: 
| low strength, 
| shrink-swell. 
' 

1 
IPoor: 

| wetness. 
1 

|Poor: 

| wetness. 


Sand Gravel 


nsuited: Unsuited: 
excess fines. excess fines. 
Fair: Unsuited: 


excess fines. 
Unsuited: 


n U 
excess fines. 


nsuited: 
excess fines. 


Unsuited: 


n 
thin layer, excess fines. 


excess fines. 


Unsuited: Unsuited: 
excess fines. excess fines. 
Unsuited: Unsuited: 
excess fines. excess fines. 
Unsuited: Unsuited: 
excess fines. excess fines, 
Poor: Unsuited 
thin layer, excess fines. 
excess fines. 

Unsuited: 


excess fines, excess fines. 


thin layer. 
Unsuited: 


n U 
excess fines. 


nsuited: 
excess fines. 


Unsuited: Unsuited 
excess fines. excess fines. 
Unsuited: Unsuited: 
excess fines. excess fines. 
Unsuited: Unsuited: 
excess fines. excess fines. 
Poor: Unsuited: 
excess fines. excess fines. 
Fair: Unsuited: 


excess fines. 


* See map unit description for the composition and behavior of the map unit. 


+ 
( 
І 
, 
t 


і 
' 
V 
1 
І 
' 
' 
І 
t 
4 
' 
1 
1 
' 
' 
1 
I 
' 
і 
' 
і 
' 
' 
I 
' 
1 
' 
1 
| 
H 
ї 
' 
1 
! 
1 
П 
! 
1 
1 
t 
і 
' 
і 
1 
1 
! 
Ц 
И 
і 
r 
M 
1 
1 
1 
i 
1 
I 
' 
1 
4 
Ц 
' 
I 
1 
1 
1 
І 
П 
1 
! 
! 
П 
1 
' 
Џ 
1 
t 
! 
ї 
' 
Ц 
1 
1 
! 
1 
П 
І 
1 
! 
! 
1 
П 
1 
' 
1 
! 
І 
1 
1 
1 
1 
1 
L 
1 
i 
' 
' 
П 
! 
і 
! 
1 
1 
| 
1 
£ 
1 


SOIL SURVEY 


Торзо11 


d n 


Faír: 
thin layer. 


Poor: 
wetness. 


Poor: 
wetness. 


Fair: 
too sandy. 


Poor: 
area reclaim, 
thin layer. 


Poor: 
thin layer, 
Slope. 


Fair: 
thin layer. 


Poor: 
too sandy. 


Poor: 
wetness. 


Fair: 
thin layer, 
area reclaim. 


Fair: 

slope, 

thin layer, 
area reclaim, 


Poor: 

wetness, 
excess humus. 
Poor: 

thin layer. 
Good. 


Fair: 
too clayey. 


WINNEBAGO COUNTY, WISCONSIN 151 
TABLE 11.--WATER MANAGEMENT 
[Some of the terms used in this table to Т” restrictive soil features are defined in the Glossary. Absence 
of an entry means soil was not evaluated 
Е Е ОИСЕ ас: TMS CIN SI MES SON MEME MN 
Soil name and | Pond | Embankments, | Aquifer-fed | Drainage | Terraces | Grassed 
map symbol | reservoir | dikes, and H excavated | | апа і waterways 
| агеаз | 1еуеез ! ponds і | diversions 
сша, ИТ m I иш PT | 
р | i ! | i 
Ak---------------- | Зеераве-------- | Зеераве, IFavorable------iFloods, | Моё needed----- Wetness. 
Adrian i | wetness, | | frost action, | ! 
! | piping. | } ехсезз һитиз. | ! 
Н ' M Н 1 П 
і ! ! t l 1 
АБА--------------- lSeepage-------- |Нага to pack, {Slow refill, iFrost action---|Not needed----- Wetness, 
Atterberry i | wetness. | деер to water. ! i | erodes easily. 
+ 1 1 1 І 1 
' ji 1 1 1 ! 
ВоВ---------------|5еераде--------!Зеераде------- iDeep to water (Not needed----- iPeres slowly---jErodes easily, 
Borth | | ' ! ! | peres slowly. 
' ' ' ' І I 
1 1 1 1 I І 
ВгВ--------------- | Seepage------- - | Зеераве, |реер to water  |Not needed----- iWetness, iDroughty. 
Brems | | piping. ! ! | too sandy, ) 
і | ! i | soil blowing. | 
4 , ' ' 1 , 
1 I ' 1 1 
СеВ-------------- - | Зеераве-------- | Зеераяе------- "Ко water------ -iNot needed----- |Тоо sandy------ iDroughty. 
Casco і і і ! ! ! 
' 1 1 ' ' 1 
4 ! ! 1 1 ! 
СеС2-------------- ! 5еераќе, | Зеераве- ------ iNo water------- iNot needed----- 1Тоо запду------ iDroughty, 
Casco | slope. | | ! і | slope. 
LI П 1 1 Н 1 
1 1 1 1 1 I 
Ed---------------- iSeepage-------- | Ехсезз humus, |Favorable------ iFrost action, {Not needed-----jWetness. 
Edwards ! | wetness. | | floods, i | 
і і і ! excess humus. | ! 
1 4 i 1 1 ' 
1 1 1 ! р 1 
ElD2-------------- !510оре, iThin layer, iNo water------- | Мос needed----- iSlope, iSlope, 
Eleva | seepage, | seepage, i і | depth бо rock.| depth to rock. 
і ! piping. і і і і 
1 1 1 1 LI 1 
1 1 І 1 1 1 
ЕКА--------------- | Зеераве-------- |Ріріпе, iSlow refill----IFrost action---jNot пеедед----- | Небпезз, 
Ғізк ! | wetness. i } ! | erodes easily. 
1 1 1 ' ' ' 
E | | | | | | 
Fluvaquents } | | ! ! 
Н ' 1 1 1 1 
' 4 1 1 П 1 
ЕзВ--------------- ISeepage--------iSeepage------- iNo water------- {Not needed----- |Тоо запау------ Favorable. 
Fox | | | | | 
! ' 
1 5 1 1 1 M 
FsC2-------------- Seepage, | Зеераяе------- {No water------- INot needed----- {Тоо sandy------|Slope. 
Fox | Slope. ! і і і і 
Н 1 1 1 ' ' 
' І l 1 1 $ 
GnB--------------- (8еераде-------- ЇЕауогар16----- iNo water------- "Мос пеейеа----- 15011 blowing---iFavorable. 
Gr ellton ! ! | ! | ! 
' ' І 1 ' 1 
HmB-------- ------- |Зеераде--------!бЗеераде--------|Мо water------- iNot needed-----iFavorable------ iFavorable. 
Hochheim ! } ! ! ! ! 
1 ' , ' ' ' 
' ' р 1 1 4 
НоВ---------------!Зеераде-------- iFavorable------|No water------- {Моё needed----- {Soil blowing---jErodes easily. 
Hortonville ! ! ! ! ! 
1 ! І 1 1 1 
HoC2-------------- iSeepage, IFavorable----- Мо water-------iNot пеейей- --=-- 15011 blowing---iSlope, 
Hortonville | slope. i ! ! і | erodes easily. 
1 П 1 1 ' ' 
1 1 1 1 1 Ц 
HrB--------------- iSeepage-------- | ЕауогаЪ1е----- iNo water------- Not needed----- {Favor able------ {Erodes easily. 
Hortonville | ! ! | ! ! 
1 LI 4 1 1 1 
' 1 1 і M 1 
НгС2--------------|51оре, |Еауогар16------1М0 water------- iNot needed----- (Еауогар16------ 181оре, 
Hortonville | seepage. ! ! ! і | егодез еазіїу. 
1 ' + 1 1 1 
l ' LI І t 1 
Hu, Hw----- --- -=-= | Зеераве-------- {Excess humus,  jFavorable------|Frost action, {Not needed----- iWetness. 
Houghton | | wetness. | | excess humus, | H 
i i i | floods. ' і 
1 3 1 1 ' ' 
І 1 1 І 1 1 
KaB---------.-----|Seepage--------|Piping---------|Deep to water, |Not needed----- iPeres slowly---iErodes easily, 
Kaukauna | 1 | slow refill. | ' ! peres slowly. 
' ' ' 1 1 1 
1 і ' 1 1 і 
Ke---------------- iSeepage-------- iWetness, iSlow refill----| Floods, INot needed----- (Wetness. 
Keowns | | piping, ! | frost action. | ! 
! | seepage. } ! ! ! 


See footnote at end of table. 


KpB 
ki 


K 
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Soil name and 
map symbol 


dder 


Kewaunee 


Morocco 


1 
4 
1 
t 
' 


Pond 
reservoir 
areas 


Favorable------ 


Favorable------ 


Seepage-------- 


Seepage, 
slope. 


Seepage-------- 


Seepage, 
Slope. 


Seepage-------- 


Depth to rock, 
зеераде. 


Depth to rock, 
seepage, 
slope. 


Seepage-------- 


Seepage-------- 


Seepage-------- 


Seepage, 
slope. 


Seepage-------- 


iSeepage-------- 


Favorable------ 


Seepage-------- 


i Slope, 


seepage. 


Favor able------ 


Seepage-------- 


See footnote at end of table. 


TABLE 11.--WATER MANAGEMENT- -Continued 


1 

| Embankments, 
| dikes, and 
| 1еуеез — 
I ENS Acid 

| 


{Нага to раск--- 
L 


IHard to pack--- 
р 


iHard to расК--- 
П 


1 
І 
t 
! 
у 


| Зеераяе------- 


| Зеераве, 
wetness, 


Li 

' 

{Нага to pack, 
| wetness. 
' 

' 

i Seepage, 
| wetness. 
' 

1 


i Зеераве------- 


| Зеераве- ------ 
' 


I 
IWetness------- 


ЇНаг4 to pack, 
| wetness. 


| wetness. 
' 
| 
Seepage, 


| piping, 

| wetness. 
Н 
1 


Thin layer---- 


Thin layer---- 


1 
D 
1 


| 
' 
1 
1 
1 
I 
£ 
! 
' 
' 
' 
' 
П 


1.-----------------.-------.---4------- 


= 
о 


Aquifer-fed 
excavated 
ponds 


Deep to water, 
slow refill. 


Deep to water, 
slow refill. 


= 
о 


No мабег-«----- 


Deep to water, 
Slow refill. 


ep to water, 
low refill. 


о 
о Ф 


Deep to water, 
slow refill. 


Slow refill, 


1 
deep to water. 


No water------- 


SOIL SURVEY 
р 
Drainage H Terraces H Grassed 
Н апа ' waterways 
| diversions | 


!Floods---------~- 
! 


{Но needed----- 
LI 


! 

! 

! 

IPeres slowly, 
| floods, 

{ frost action. 
| 

4 

} 

! 


Frost action, 
floods. 


"МОЕ needed----- 


{Not needed----- 


1 
Not needed----- 


Peres slowly--- 


floods, 


1 

1 

1 

| 

! 

1Регсз slowly, 
' 

1 

| frost action. 
' 

1 


Моб needed----- 
1 


1 
{Not needed----- 


| 

| 

iPeres slowly, 
floods, 
frost action, 


needed----- 


needed----- 


needed----- 


1 
Not needed----- ' 


1 
1 
1 
| 
!Favorable------ 
' 
1 
' 
1 
| 
! 


a 
1 


IPeres slowly--- 
4 


1 
' 
4 
1 
I 
' 
Ц 
' 
' 
' 
I 
' 
1 
' 
1 
' 
' 
' 
і 
( 
1 
' 
' 
1 
1 
' 
1 
! 
| 
I 
! 
! 
! 
1 


1 
! 
D 
И 
1 
В 
1 
' 
1 
! 
! 
1 
' 
1 
' 
1 
! 


1 
' 
D 
1 
1 


Soil blowing, 
peres slowly. 


Регоз slowly--- 


Soil blowing--- 


Soil blowing--- 


Favorable------ 


Favorable------ 


Not needed----- 


Erodes 
depth 


easily, 


Erodes 
depth 


easily, 


Not needed----- 


Not needed----- 


Favorable------ 


Favorable------ 


Favorable------ 


Wetness, 
peres slowly. 


Favorable------ 


Not needed----- 


Not needed----- 


to rock. 


to rock. 


Erodes 
peres 


easily, 
slowly. 


Erodes 
peres 


easily, 
slowly. 


! 

1 

l 

i 

1 

} 

! 

і 

1 

181оре, 

| егодез еаз11у, 
| регсз 81он1у. 
' 
| 
t 
1 
! 
! 
! 
! 
4 


Favorable. 
Slope. 


iFavorable. 
і 


4 
1 
iSlope. 

} 

! 

iWetness, 

{ droughty. 

M 

1 

{Depth to rock, 
erodes easily. 


! 

! 
181оре, 
| depth to rock, 
| erodes easily. 
П 

! 


iWetness, 

| erodes easily, 
| peres slowly. 
V 

iWetness, 
| erodes easily. 
1 

І 
1 


iErodes easily. 


iSlope, 
1 


| erodes easily. 
t 


ї 
{Erodes easily. 


ї 
iPeres slowly. 
Н 
1 


1 
1 
IWetness, 

| erodes easily, 


| регсз slowly. 


1 
1 
iErodes easily. 
і 


1 

{Erodes easily, 
| slope. 
1 

1 
iWetness, 

| peres slowly. 
Li 

1 


l 
IWetness, 
droughty. 


WINNEBAGO COUNTY, WISCONSIN 


Soil name and 
map symbol 


Ng 


St. Charles 


1 

| Ропа 
i reservoir 
! агеаз 
1 
1 
, 


|5еераде-------- 
1 


ISeepage-------- 


| Зеераве-------- 
' 


' 
' 
I 
ISeepage-------- 


Seepage РРРРГТТЭ 
1 
| 
Н 


|Зеераде-------- 


+ 
| Зеераве, 
| slope. 


iSeepage-------- 
| 
{ Ѕеераве- ------- 
i 


| Зеераве-------- 


Seepage-------- 


{Seepage 


|Еауогар16------ 
1 


! 
! 
! 
| Зеераве-------- 
' 
! 


iDepth to rock 
1 


1 
' 
1 
iSlope, 
depth to rock. 


1 
[ 


151оре, 


depth to rock, 


See footnote at end of table. 


TABLE 11.--WATER MANAGEMENT--Continued 


| Embankments, 

| dikes, and 

і 1еуеез 

I 
' 


1 
IWetness, 


hard to pack. 


' 
1 
' 
1 
П 
! 


(Wetness, 


hard to pack. 


i 
1 
1 
1 
| 
{Hard to pack, 
| wetness, 


tHard to pack, 
| wetness. 

! 

i 

1Наг4 to pack, 
wetness. 


| wetness. 
t 


! 
iPiping, 
seepage. 


ping, 
еераве. 


1 
! 
р 
1 
ІРІ 
і з 
і 
IHard бо pack--- 


|Мебпез5-------- 


{Excess humus, 
wetness, 


| Зеераве, 
wetness. 


|Ғауогар1е------ 


1Еачогар16------ 
1 


Slow refill---- 


Slow refill---- 


ep to water, 
low refill. 


о 
и Ф 


iSlow refill---- 


Favorable------ 


1 
4 
' 
1 
1 
1 
І 
І 
І 
І 
1 
1 
! 
1 
І 
І 


INo water------- 


| Slow refill. 

1 

1 

iNo water------- 
р 

| 

INo water 


INo water 
| 
' 
| 
INo water 
' 
П 


1 
Aquifer-fed | Drainage 
excavated | 
ропаз | 
АН д ا‎ 


1 
1 
і 
IFrost action, 
| percs slowly, 
| floods. 

i 

i 


iPeres slowly, 
| floods, 
frost action. 


1 
1 
| 
iPeres slowly--- 
! 
| 


|Регсз slowly, 
floods. 


Peres slowly, 
floods, 
frost action. 


Frost action, 
floods. 


Not needed----- 


Not needed----- 
1 


{Not needed----- 
Floods, 

frost action. 
Floods, 


frost action, 
excess. humus. 


Not needed----- 


Percs slowly, 
floods, 
frost action. 


Peres slowly, 
floods, 
frost action. 


Not needed----- 


Not needed----- 


Not needed----- 


Not needed----- 


Not needed----- 


т. mem 
1 
Теггасез | Сгаззеа 
апа ! waterways 
diversions ! 1 
! 
Not needed----- iWetness, 
peres slowly. 
Not needed----- Wetness, 


Not 


Not 
Not 


Not 


1 
4 
1 
1 
р 
1 
1 
1 
Н 
' 
' 
I 
1 
1 
M 
' 
4 
1 
' 
! 
і 
' 
1 
4 
1 
1 
1 
} 
1 
1 
Н 
1 
! 
1 
1 
' 
' 
4 
1 
! 
' 
і 
і 
| пеедед- ---- 
1 

1 


I 

IToo sandy, 

| soil blowing. 
! 

1 


{Тоо sandy, 
| Soil blowing. 


iPeres slowly--- 


|Егодез easily 


Not needed----- 
Not needed----- 


Too sandy, 
Soil blowing. 


{Depth to rock 
і 


1 
iDepth to rock 


1 
Slope, 
| depth to rock. 
t 
! 
IFavorable------ 
' 
| 


153 


peres slowly. 


Wetness, 
peres slowly. 


Wetness, 
droughty, 
peres slowly. 


Wetness, 
peres slowly. 


iWetness. 
Droughty. 


lope, 
droughty. 


LI 

' 

! 

! 

! 
15 
1 

1 

! 
iPeres slowly. 
р 

| 

IWetness. 

' 

1 


1Меїпевз, 


Erodes easily. 


ІМебпезз, 
| percs slowly. 

| 

| 

iWetness, 

percs slowly, 

erodes easily. 


Favorable. 


R depth, 


easily. 


depth, 
easily, 


depth, 
easily, 


| 
р 
| 
р 
| 
1 
| 
| 
| 
' 
' 
1 
р 
' 
| 
IR 
і 
' 
! 
' 
! 
р 
| 
} 


1 
1 
{Erodes easily. 
Н 
| 


154 


Soil name and 


map symbol 


UoA*. 


ee ee 


' 
1 
1 
I 
' 


Pond 
reservoir 
areas 


Seepage-------- 


Seepage-------- 


Depth to rock, 
seepage.. 


Depth to rock, 
seepage. 


depth to rock, 


seepage. 


Favorable------ 


Seepage-------- 


TABLE 11.--WATER MANAGEMENT--Continued 


Embankments, 
dikes, and 
levees 


Hard to pack--- 


Wetness, 
hard to pack. 


Excess humus, 
wetness. 


Hard to раск--- 


Piping, 
wetness, 
seepage. 


Seepage, 
wetness. 


Aquifer-fed 
excavated 
ponds 


Favorable------ 


No water------- 


No 


No water------- 


Favorable------ 


Deep to water, 
slow refill. 


Slow refill, 


deep to water. 


Deep to water 


map unit description 


Percs slowly, 
frost action, 
floods. 


Not needed----- 


Not needed----- 


Not needed----- 


Frost action, 
floods, 
excess humus. 


Peres slowly--- 


Frost action, 
floods. 


Peres slowly, 
floods, 
frost action. 


for the composition and behavior of the map unit. 


П 
І 
} 
П 
і 
' 
! 
' 
1 
' 
' 
П 
I 
i 
! 
1 
1 
' 
' 
' 


Terraces 
and 
diversions 


Too sandy, 
soil blowing, 
регсз slowly, 


Not needed----- 


Depth to rock, 
Soil blowing. 


Depth to rock 


Depth to rock 


Not needed----- 


Peres slowly--- 


Not needed----- 


Not needed----- 


' 
' 
' 
' 
П 


' 
i 


SOIL SURVEY 


Grassed 
waterways 


Peres slowly. 


Wetness, 
peres slowly. 


Depth to rock. 
Depth to rock. 


Slope, 


1 
depth Ко rock. 


Wetness. 


Peres slowly. 


Wetness, 
erodes easily. 


Wetness, 
регоз slowly. 


WINNEBAGO COUNTY, WISCONSIN 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. 
text for definitions of "slight," "moderate," and "severe." 


rated] 


Soil name and 
map Symbol 


Еп”. 


Hortonville 


Camp areas 


| Зеуеге: 
| wetness, 
floods, 


О 
! 
| excess humus. 
! 
І 


iSevere: 
| wetness. 
1 


| Зеуеге: 
1 
1 

| Severe: 

| too sandy. 
1 


1 
ISlight--------- 
Н 


1 
1 
1 
IModerate: 


| slope. 


| Зеуеге: 
#10093, 
wetness, 


Severe: 
slope. 


Severe: 
wetness. 


ISlight--------- 
1 


1 
' 
' 
‘Moderate: 


| slope. 


| Slight--------- 
i 


1 
1 
iModerate: 


too sandy. 


| Moderate: 

| too sandy, 
| Slope. 

' 

' 

iModerate: 
П 
| 
1 
| 
iModerate: 
Slope, 


See footnote at end of table. 


| регсз slowly. 
р 


р 
1 
і 
| excess humus. 
4 
1 
' 
1 


peres slowly. 


peres slowly. 


Severe: 
wetness, 


Moderate: 
wetness. 


Moderate: 
too сіауеу. 


Severe: 
too sandy. 


wetness, 


Severe: 
slope. 


Moderate: 
wetness, 
too sandy. 


Li 

і 

! 
Moderate: 
| slope. 

t 

i 

' 


ISlight--------- 


iModerate: 


| too sandy. 


Moderate: 
too sandy, 
slope. 


Moderate: 


1 
' 
I 
' 
1 
' 
1 
1 
1 
£ 
“ 
1 
1 
y 
' 
' 
1 
1 
1 
' 
і 
| slope. 
1 

I 

' 

' 


Ріспіс areas 


excess humus. 


excess humus. 


TABLE 12.--RECREATIONAL DEVELOPMENT 


Playgrounds 


i 

| 

' 

1 

1 

1 

1 

| 

| Зеуеге: 
| wetness, 
| floods, 
| excess humus. 
! : 
| 

t 

' 

1 

П 

' 

1 

1 

1 

“ 

l 

' 

' 

' 

I 

' 

1 

И 

1 


Зеуеге: 
wetness. 


Severe: 
peres slowly. 


Severe: 
too sandy. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 

excess humus, 
wetness, 
floods. 


Severe: 
slope. 


Severe: 
wetness. 


IModerate: 

| slope. 

1 

t 

| Severe: 

i slope. 

1 

1 

| Модегафе: 

} з1оре. 

' 

1 

| Модегаѓе: 
slope. 


! 

! 

} Модегафе: 
| slope, 

| too sandy. 
№ 

' 

і 

M 

1 

Н 

1 

' 


Severe: 
slope. 


' 

iModerate: 
slope, 

регсз slowly. 


Severe: 
slope. 


Paths and trails 


Severe: 
wetness, 
excess humus. 


Moderate: 
wetness. 


Moderate: 
too clayey. 


е 
wetness, 
е 


Moderate: 
8 


о 
wetness, 
too sandy. 


Mo 
too sandy. 


Absence of an entry means soil was not 


Severe: 

excess humus, 
floods, 
wetness. 


wetness. 


Moderate: 
too clayey. 


1 

1 

і 

і 

і 

і 
ІМодегабе: 
1 

р 

р 

1 

1 

І 

d 

| 

iSevere: 
| too sandy. 
р 

1 
{Slight. 
| 

| Moderate: 
slope. 


Severe: 

excess humus, 
wetness, 
floods. 


Severe: 
slope. 


Moderate: 
too sandy, 
wetness. 


1 
| Moderate: 
| slope. 


Moderate: 
slope, 
too запау. 


155 


See 


Golf fairways 


156 


Soil name and 
map symbol 


TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


ї 
і Camp areas 
1 
1 
' 
1 
I 


Ріспіс areas 


1 
Playgrounds | Paths and trails 
1 
1 
р 


SOIL SURVEY 


Golf fairways 


—— P nF 


Hu, Hw---------------- | Зеуеге: 
Houghton | wetness, 
| floods, 
| excess humus. 
| 
КаВ------------------- | Severe: 
Kaukauna | peros slowly. 
Н 
і 
Ке---------------- ----|Зеуеге: 
Keowns | wetness, 
| floods. 
1 
! 
КпВ------------------- |Moderate: 
Kewaunee | percs slowly, 
| too sandy. 
| 
КпВ------------------- | Модегафе: 
Kewaunee | peres slowly. 
1 
i 
КоС2------------------ | Модегафе: 
Kewaunee 1 peres slowly, 
| too clayey. 
LI 
4 
КрВ------------------- (Moderate: 
Kidder | too sandy. 
' 
| 
КрСс2--------------- -iModerate: 
Kidder | slope, 
| too sandy. 
| 
КгВ------------- ------|Slight--------- 
Kidder ! 
% 
1 
КгС2------------------ iModerate: 
Kidder 1 slope. 
Кз-------------------- | Severe: 
Kingsville | floods, 
| wetness. 
Н 
р 
ҚыВ----------- --------!511ідһ%--------- 
Knowles | 
1 
КиС2------------------ iModerate: 
Knowles | slope. 
Н 
| 
КуА------------------- | Зеуеге: 
Korobago | floods, 
| wetness. 
4 
1 
LmA------------------- | Зеуеге: 
Lamartine | wetness, 
| floods. 
| 
LrB------------------- !Slight--------- 
LeRoy ) 
| 
I 
LrC2------ --------- === Moderate: 
LeRoy | Slope. 
1 
1 
,уВ------------------- iSlight--------- 
Lomira i 
1 
і 
LzB------------------- | Зеуеге: 


Lorenzo Variant 


| peres slowly. 
4 
1 


See footnote at end of table. 


vere: 
etness, 
хсезз humus. 


co £o 


Moderate: 
too сіауеу. 


Severe: 
wetness. 


derate: 
oo sandy. 


“о 


derate: 
oo clayey. 


сто 


Moderate: 
too sandy. 


Moderate: 
Slope, 
too sandy. 


Moderate: 
slope. 


' 

|) 

| 

ї 

% 

| Зеуеге: 
| wetness. 
| 

! 

1 


\Slight--------- 


Moderate: 
Slope. 


Moderate: 
wetness. 


Moderate: 
wetness. 


ISlight--------- 
| 


| 
(Moderate: 
¦ slope. 

1 

1 


| S1ight--------- 


iModerate: 
| wetness. 


Severe: Severe: 
wetness, wetness, 
floods, excess humus. 


excess humus. 


Moderate: 


ISevere: о 
too clayey. 


1 peres slowly. 
і 


і 
і 
} 
i 
! 
i 
! 
iSevere: Severe: 
| wetness, { wetness. 
| floods. i 
' 4 
1 1 
IModerate: ‘Moderate: 
| slope, | too sandy. 
| too sandy, і 
| peres slowly. | 
1 + 
1 1 
-|Moderate: iSlight------------ 
| peres slowly. | 
1 4 
4 1 
| Зеуеге: iModerate: 
| slope. | too clayey. 
1 t 
| i 
IModerate: IModerate: 
| slope, | too sandy. 
| too sandy. i 
і і 
| Земеге: Moderate: 
| slope. | too sandy. 
П 
| | 
-iModerate: {Slight------------ 
| slope. | 
1 ' 
1 1 
| Земеге: 1311806 ------------ 
| slope. i 
1 1 
1 ! 
| Зеуеге: iSevere: 
| wetness, | wetness. 
| floods. ! 
' ' 
' 1 
-|Moderate: {Slight------------ 
| slope, i 
| depth to rock. | 
і і 
| Зеуеге: 1 $11806 ------------ 
| slope. | 
' ! 
! ! 
Severe: Moderate: 
| wetness | wetness. 
І 
| | 
| Зеуеге Moderate: 
| wetness. | wetness. 
' 
| ; 
- (Moderate: [Slight ------------ 
| slope. l 
1 1 
1 1 
| Severe: iSlight------------ 
| slope. ! 
і | 
- | Модега%е: 1511ңһ%------------ 
1 slope. і 
І 1 
4 1 
| Зеуеге: [Slight-----cce---- 
{ регсз slowly. | 
i | 


беуеге: 


excess humus, 
wetness, 
floods. 


Moderate: 


too clayey. 


Severe: 


wetness, 
floods. 


Moderate: 


too sandy. 


Slight. 


iModerate: 


! 
1 
4 
4 
' 
р 
1 
1 
i 
1 
' 
1 
1 
1 
і 


| 
4 
! 
1 
4 
4 


I 
1 
1 
4 


' 
I 
' 
I 
1 
1 
і 
1 
1 
1 
f 


! 
1 
И 
1 
4 
1 


%оо с1ауеу. 


Moderate: 


too sandy, 
slope. 


Sllght. 


Moderate: 


slope. 


Severe: 


wetness, 
floods. 


Moderate: 


thin layer. 


Moderate: 


slope, 
thin layer. 


Moderate: 


wetness, 
floods. 


|Модегае: 


1 
3 
1 
1 
t 
t 
1 
1 
' 
' 
, 
i 


wetness, 
floods. 


Slight. 


iModerate: 


| 
1 
і 
І 
! 
' 


slope. 


Slight. 


Moderate: 


Small stones. 


WINNEBAGO COUNTY, WISCONSIN 


Soil name and 


map symbol 


Manawa 


MhB--------- ------- 


МоНепгу 


MhC2--------------- 


McHenry 


Мп-------------------- 


Menasha 


ses‏ خخ 


Morocco 


О E 


Оз----------------.... 


Ossian 


Ра-----------------... 


Ра1тз 


Рай, Ph*. 


Pits 


TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


| Зеуеге: 

| floods, 
| wetness. 
1 


і 
ISlight---------- 
1 
! 
IModerate: 

slope. 


} 

! 

| Severe: 
| floods, 
| wetness, 

| peres slowly. 
1 

| 


Severe: 
wetness. 


iSevere: 
{ floods, 
| wetness. 
Н 
I 
t 


ISevere: 

| floods, 
| wetness. 
' 
1 
' 


ISevere: 

} wetness, 

| too sandy. 
! 

' 


Severe: 
floods, 
wetness. 


' 

' 

' 

3 

1 

! 

| Зеуеге: 
| floods, 
| wetness, 

| peres slowly. 
1 


Severe: 

| wetness, 
| floods. 
1 

1 

| Зеуеге: 

| too sandy. 
1 

1 

| Severe: 


| too sandy. 
i 
1 


іМодегабе: 
регез slowly, 
too clayey. 


wetness, 
floods, 
excess humus. 


See footnote at end of table. 


Picnic areas 


Moderate: 
wetness, 
too clayey. 


= 
оо 
a 
° 
"E 
m 
et 
o 


Moderate: 
wetness, 
too sandy. 


Moderate: 
wetness. 


Severe: 


е 
wetness. 


Severe: 


e 
too sandy. 


Severe: 
wetness. 


Moderate: 
wetness, 
t 


оо сіауеу. 


Moderate: 


о 
wetness. 


Severe: 

too sandy. 
Severe: 
too sandy. 


Moderate: 


о 
%оо с1ауеу. 


Зеуеге: 


е 
мебпезз. 


Severe: 


e 
wetness, 
e 


хсезз humus. 


Playgrounds 


Severe: 
wetness. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 

too clayey, 
wetness, 
floods. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
floods. 


Severe: 
too sandy, 
wetness. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
регез slowly. 


Severe: 
wetness. 


Severe: 
too sandy. 


Severe: 
slope, 
too sandy. 


Moderate: 
slope, 

too clayey, 
peres slowly. 


Severe: 
floods, 
wetness. 


Severe: 
wetness, 
floods, 
excess humus. 


derate: 
etness, 
оо clayey. 


о 


е 
wetness, 
t 


Moderate: 
wetness. 


меге: 
oo sandy. 


ст 


беуеге: 
wetness. 


Moderate: 
wetness, 
too clayey. 


Moderate: 
wetness. 


Severe: 


e 

too sandy. 
Severe: 

too sandy. 


derate: 
oo clayey. 


то 


уеге: 
etness. 


x Ф 


vere: 
etness, 
хсезз humus. 


охо 


Golf fairways 


Moderate: 
wetness, 
floods. 


Moderate: 
slope. 
Severe: 
too clayey, 
wetness, 
floods. 


Moderate: 
too sandy, 
wetness. 


Moderate: 
floods, 
wetness. 


Severe: 
wetness, 
floods. 


Moderate: 
wetness, 
floods, 
too elayey. 


Moderate: 
wetness, 
floods. 

Severe: 

too sandy. 

Severe: 

too sandy. 


derate: 
oo с1ауеу. 


“о 


е 
floods, 
ч 


е 
ч 
floods, 
e 
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Picnic areas Playgrounds 


I 
' 
I 
map symbol ) 
П 
Џ 
1 
! 


! 1 
! ! 
! ! 
Н 1 
П 1 
4 1 4 
| ! | 
PsB---2--2-2----2---------|(Slight------ ----і|511дһ6---------- iModerate: ISlight------------ 18511605. 
Р1апо H i | slope. i i 
1 ' т 4 ! 
! ! 1 1 і 
Р(------------- ------- | Severe: | Зеуеге: | Severe: | Зеуеге: | Зеуеге: 
Роу | floods, | wetness. | wetness, | wetness. | wetness, 
| wetness, i | floods, і | floods. 
| peres slowly. | | peres slowly. | | 
' ' 1 1 П 
! 1 Џ 1 1 
Ри--------------------|5еуеге: { Зеуеге: | Ѕемеге: | Зеуеге: | Зеуеге: 
Роудап | floods, | wetness. | wetness, | wetness. | wetness, 
| wetness, і | floods. H | floods. 
| peres slowly. | | ! | 
} i | ! ! 
PzB------------------- i Moderate: (Moderate: |Модегае: ‘Moderate: Moderate: 
Puchyan 1 too sandy. | too sandy. | Slope, | too sandy. | too sandy. 
l і | too sandy. | ) 
! | | ! ! 
RhB------------------- 1511 06---------- 151181 6---------- | Зеуеге: 1511866 ------------ i Severe: 
Ritchey i ! | depth to rock. | | thin layer. 
' t 1 ^ 1 
1 i і і 1 
RhC2--------------- ---|Moderate: Moderate: 1 Severe: 1511485------------ | Земеге: 
Ritchey | slope. | slope. | depth to rock, | | thin layer. 
| | | Slope. ! ! 
! ! ! і i 
RhD2------- -----------13еуеге: | Зеуеге: | Зеуеге: iModerate: | Зеуеге: 
Ritchey | slope. | slope. | depth to rock, | slope. | thin layer, 
і і | slope. і | slope. 
1 ' ' 1 1 
1 1 1 1 1 
5сВ-------------------|511416----------|511іңһ%----------|Модйегаве: ISlight------------ 18118056. 
St. Charles | ! | slope. і ! 
4 ' ' 1 ' 
1 ! 1 1 1 
TuB------------------- i Severe: i Severe: | Severe: | Severe: | Severe: 
Tustin i too sandy. | too sandy. i too sandy. | too sandy. | too sandy. 
' 1 1 + ' 
т 1 1 V 1 
Џоли, ! ! і і і 
Udorthents | i | | і 
' ' ' 1 ' 
і 1 1 1 1 
Ме-------------------- | Severe: l Severe: | Severe: | Зеуеге: | Зеуеге; 
Wauseon | wetness, | wetness. | wetness, | wetness. | wetness, 
| peres slowly, | | peres slowly, | | floods. 
| floods. ! | floods. i | 
1 | П 4 1 
1 i 1 1 
МЕВ-------------------!|Модегаже: | Модегафе: ІМодегабе: IModerate: ІМодегабе: 
Whalan | too sandy. | too sandy. | Slope, | too sandy. | too sandy, 
! | | too sandy, ! | thin layer. 
і і ¦ depth to rock. | ! 
Н Н І 4 1 
1 t i 1 1 
WhB------------------- iSlight---------- 1 $11886 ---------- | Moderate: iSlight------------|Moderate: 
Whalan ' ! | depth to rock, | | thin layer. 
! ! | slope. | | 
! ! ) ! ! 
WhC2------------------ iModerate: iModerate: | Severe: iSlight----- -“-----|Модйегабе: 
Whalan | slope. | slope. | slope. і | slope, 
! i ! i | thin layer. 
' t 1 1 ' 
4 , і 1 1 
Wm-------------------- i Severe: | Severe: | Severe: | Зеуеге |} Зеуеге: 
Willette | floods, | wetness, | excess humus, | wetness, | excess humus, 
| wetness, | excess humus. | wetness, | excess humus. | wetness, 
| excess humus. | | floods. ! | floods. 
' ' ' ' 1 
' 1 1 1 1 
WnB-------------------lSevere: ІМодегабе: | Severe: (Moderate: | Moderate: 
Winneconne | peres slowly. | too clayey. | peres slowly. | too clayey. | too clayey. 
' 1 і 4 1 
1 1 t 1 1 
Үад------------------- | Зеуеге: Moderate: i Severe: iModerate: iModerate: 
Yahara 1 floods, | wetness. | wetness. | wetness. | wetness, 
| wetness. } і і | floods. 
' 1 1 4 4 
4 1 I 1 1 
254------------------- ‘Severe: Moderate: | Severe: Moderate: Moderate: 
Zittau | floods, | wetness, | wetness, | too clayey, 1 too clayey, 
| wetness, | too clayey. | peres slowly. | wetness. | wetness, 
| peres slowly. | | ! | floods. 
' Н ' ' 4 
і І i 


“ See map unit description for the composition and behavior of the map unit. 
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WINNEBAGO COUNTY, WISCONSIN 


TABLE 13.--WILDLIFE HABITAT POTENTIALS 


Absence of an entry indicates the soil 


good," "fair," "poor," and "very poor." 


[See text for definitions of " 
was not rated] 
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Зее footnote at end of table. 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued 


TPotential аз habitat for-- 


at elements 
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Soil name and 


M низи 
! 


iHardwood| 


1 


twildlifeiwildlife|wildlife 


ShallowiOpenlandiWoodlandiWetland 
water 


Wetla 
plant 


4 
I 


Conif- 
erous 
plants 


trees 


IGrasses 
and 


Grain 
and seed 


map symbol 


КуА----------------!|боод 
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WINNEBAGO COUNTY, WISCONSIN 


TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued 
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* Зее map unit description for the composition and behavior of the map unit. 


SOIL SURVEY 


162 


TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS 


Absence of an entry means data were not estimated] 


[The symbol € means less than; > means greater than. 


i 
а | 
td 

i 
1 

| 

| 

H 

| 

| 
що | 

1 

1 

| 

1 

| 

1 
70 | 

| 

| 

! 

! 

| 

! 

! 

! 

! 

! 

! 
0 | 

| 

' 

1 

| 

4 

1 

1 

! 

' 

! 

| 

| 

! 

| 

| 

І 

| 

! 

! 

! 

1 

1 

| 

[ 

' 

1 

! 

1 

H 

f 

| 

i 

| 

! 

І 

1 

! 

! 

| 

! 

4 

1 

! 

! 

! 

! 

| 

І 

1 

! 

ї 

| 

1 

1 

1 

! 

! 

| 

| 

! 

! 

| 

; 


шо о т о 
тізі ра uy = о ' ' ' mM = ' і: mo о ' pu n o 
зе јо тт 1 1 f 11 ' ' 1 [ ' ' 1 ШЕ N ' I см N 
on at O nM ша 1 ' ' о n ' 18 ом v ' iv v v 
wt мч MN win см см e 
“3 
| | о оо оо 
о S oo oo т in ша о о о о ша т ош о о 
о tm = == == m - N е ~ - о хохо m 1 ne с с 
о ра 1 .. ' i ' ' ' 1 ' 1 ра т 1 1 11 ' 1 
50 с ıo а да оо wn а ما‎ о n m то ом шт П ао о о 
к. о мм оо ж сл о wma -m в т 
Фі о о оо оо о о о о о оо о о 
та о о оо оо о о о о о o о ши о оо о о 
ow о im - -- © - - - - a a "а an - ' ce - - 
олі т 11 [] ' 1 ба ' ' ' 1 ' 1 1а ЦЭГ 1 [| ЦЭГ П Ц 
Е ЦЭ In nin uu о о о ın мэ о по то о ' оо о о 
23 сэ ө оо оо © и л t- еэ - о ом uy со со о с 
Р НИНА dH рН So کے کے‎ ne کے‎ ne 2. کے‎ i AT. n. nIYÑ V e тас 
з о о о о о о о оо о 
Ф о о о о о о о o оо о 
>| о ро о оо оо - - = - - а tr m~ - ' оо о о 
voj — 11 о оо оо [ 1 Ц ' ' ! 11 ЦЭГ 1 ' oo o o 
on го - == == ın а о о т о in шо о 1 -- - - 
ыт ж о о со о т m е оо «о 
o аза MED. DP dE LEM JM LE MM d M сенен eas жасатса ысы Sec as, 
о о о о о 
© © © © © 
= о оо оо = о о - - - по oo о 1 оо о о 
= ta o oo oo 1 о о 1 0 0 во oo © 1 oo © © 
to == -- سپ سے‎ n - - [Ту] о о ' <= - ' -- - = 
со со о © m 
т 
о © о 
ва > en Chol 1 т - c c ' 
с S| то o oo oo o o o o 1 ' oo 11 о Д оо о о 
Eons ' ° ° oo ' 
Е w 
о әш = m t- m = 
о 1 11 1 ' р D D 
= ЕН | <“ << < < = = < < < 
oj = - = ' . [ - ' 
(221 (n - - - - - Pe че - есті cN t eT «о - 1 - 
< cQ Lb) c ко OT N маме c © =! I о; тогі N ' ма = = 
@| «< MEX 1 11 1 1 ішіж D 1 ' < < П р rex ' т 1 ' 
о << < << << < < < < < < < < < < << < < < 
m = = = = = m 
ks] = п © л = n = 
a) Ф - = 1 [] 1 - -_- 1 = = 1 - ' 
al — хх - 0 т а. о. a 2 a n. zm x: ааш Оо. 1 O JO 
©! Э nn a o n о 0 = o пот 1 оох шо t а жо 
Ба) [ z - 1 ГЕЙ! t 4-4 ' tet 
= -ü0. 233 = > - - لل‎ є TÉ. а. - “ЕЕ > Zd = 
= кад 200.1 „та = = ж aooo соо E 120 00 = HENSON = 
an o о оо ul о б x N о n. кк а nan = = 
' ' - ' - ' - ' ' - - => 
a t Е! Е = ! v Д Е ч 1 [| v о Е ЕЈ ы 
o з ' өз о с 1 = ' Ф Ф Фі 1 £ = G ФЕ dà 
ы +з , o! о Ф , т 1 o > Байн ' o хо ош > 
з ы ээ ээ. [| m 1 4 Ф ыс 1 . m. йз > an vt 
ә Ф > Фф ' ' -2. D ' => ' > x+ Фі 1 >ФЕ o 9 o> 
ж ә с 1 m mmm Е U с 1 otc ' -0 шю 21 1050 oc Фо г. OFT 
o со Е ЗБ ovace о са 1 ЕЯ m сео coo. сос Ес o c 
2 EO с AD AAA с мо 1 go o Е! 1 OG c3 чом cn Gt оф 
| a о оо оо пе © ч 1 о с t 10 ы LO Зо Он تو ما‎ ш 
< о =. яч ғ. - > n > d lg ot 1 + > 200 Mee 4 .- . 
ра mH «ос > mmm “ЕЁ -Е t vE чт 1 -ED "ЕБЕ » ЕЕ mE ЕФ E 
іш ЕЯ о DD әкзшеосв vo oo Е > € m се EEOC UOVU Боас әмаассо 
2 месе da а dudaco c go б ccoc ак vonu toco осоо mUuUOL Om O 
ой ч аа оо ч Ga o чех ао ооай GAVA Oud н> ерем 
AV m nn uu ul ш d) 4 о n n= 1.1 n = 34. [2] [2] 
= r мо m со о [2] o т” о mo o - о = ы о о 
> мо - хо om о о ж ~ - © NO WH ч ж Bun m ә 
a = ЦЭГ 1 ЦЭГ to 1 П 1 [] ' ' іт а ' ' ЦЭГ ! 1 
o ом о та oco о о о о t- Та) Om ом о = oz t- о 
Le 1 м = т т - < - сч сч N сез 
] Д 1 ' ' ' ' ' ' 
| 1 1 ' ' ' ' ' ' 
П ' , 1 ! ' ' , 
Ж ' , ' ' 1 1 1 [] 
= 1 П ' ' 1 ' 1 ' 
! оч ' ' ' 1 ' ' 1 ' 
° ' ' ' 1 t ' ' ' 
оо [ [| ' ' ' ' ' ' а 
ЕЕ П > 1 t ' ' ' 1 зә 
“> ' te 1 ' ' ' t 1 c 
ст ї í x ' ' с ' ' ' ° 
' 10 ' ' © ta ' ' 5 
са is га ' : Ф іс 1 ' с 
а io ы ts о оо iz о ' З 
о Е 1. го ро 1 Е о ic ' > x > 
л 5a iv , x 10 “а Ux No 10 з 
ря = о mo os mu о бо < = ж n 
EX әз ош ыш ФО cu e Ul A г, 
| < - a m о ш t = = 


See footnote at end of table, 


163 


WINNEBAGO COUNTY, WISCONSIN 


TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


> 
12x 
Yt Фф 
хоз 
ads 
Prt 
=+ 
dod 
3E e| 
O" 4 
ad 
4 
= е 
2 
о 
- с 
є 
m i р 
фа 
ne 
ov 
с.о 
Е 
os 
ше 
о 
lo Ф 
с 219 
oo 
оч 
M 
o шаш аа 
а. 
= 
а 
біт Ф 
ә m c 
че olo 
BOA C 
СЕ ~ 
“asas селен 
° 
= = 
°l = 
шы n 
+ < 
cj < 
5-5 
© 
al © 
Al wt 
5] GS 
Hj ب‎ 
о < 
= 
Ф 
ы 
5 | 
> 
> ! 
Ф 
43 
<= | 
а 
2 
2 
| 
| 5 I 
ЁС 1 
о. = 
o 8| 
а 


' 

' 

I 
анон sss T 

' 

1 


Soil name and 
map symbol 


о цэ шу шу у о e uy 
- N сч к= e е с = = m 
4 1 u n. 1 1 1 1 1 1 1 
гэ о о = e t- о p а. сэ n 
- - - ж - 
с e г о о о о агу 
m с т 1 о т шу = o т uy 
Ц 1 1 1 e 1 1 1 N 1 1 
о in шт ' м о ш г м о г 
см сч сч сз сч эрэн! оз сч 
о о цэ о [ra] цэ ш о о о юэ 
с с Кеј м ux г- о о о a © 
1 1 1 1 Ц і І Ц 1 1 Ц 
шош e e e о ш о ux e о 
ux та e m = = m e © = 
о о о о о о 
шт шо т un о о о © о о о 
a су a о - жә т-- = = - oo 
1 1 ' ' Ц І Ц Ц Ц 1 І 
шт о e ux e о о о му цэ e 
at = Па) Ns м p= с t- uy со `D 
"о о о о о о о 
о о г о о о о о 
- = с - о о о € - оо 
і 1 1 1 о о e 1 Ц 1 і 
ın us цэ цэ - ан ж uy Па) us о 
со ~ с- сл “ [nj со ~ 
о со e о о о о 
о о о о о о о 
- = - - о о о - - о - 
В 1 ' 1 o e © ' ' ° ' 
Га! uv цэ о - ын = ux Кај em ın 
с © о = м г со 
о о 
w - [Те] س‎ Та 
о о ! І о о о Ц Ц о 1 
о о о о о о 
~ = © с- см с- 
1 р і ! Џ Џ 
= - < < < < 
- - - 
- =O t 0 со - - - AON = - 
= ж NII SL N = о = t= т о орға 
Џ Џ 1 < < ! < < р 1 1 ї << | ' ' 
< = = < < < - < = = < - 
- „ж - - - - 
oa O zo JOJ 4 a duum 
о > e өз = o= O со = Рае 
1 - 11 
“1 - -ü. = = - - . l = 
2 0 3 a ao ЕШОСООСО d o = Ao. 
zm о о nN n [22] о п л = o 
| = р - >» Е 1 
І Ев Е a Е ә Е >» 4 Е 
! © г Б Ф © ч a т І a 
1 оо о > о я о є 1 o 
1 еч ~ шө a >» т =. т 1 га 
' - > x эс. . Б - юр 1 
1 >Е - 9% bo > "Ott -Epa E a І = 
Е бб Ея = £ OM E Om O 03 med 1 Е 
Ф ло хо a = (0 m O (9 Od dà оса ! © 
о о о я a т оно acd t о 
ad «са > +G n e = > Dee ! a 
heH E ЗЕ DEM > -9 >> EE ! 
4 42 c4 (€ > £ о Ф EGCUD TES ouuu E > 
a mm O O U OC с Ос O 0 сього 54 € 
ч HNH Mm O hai очочеооо GB Wed оч 
л n о ө - = n Ї3- n -l с 
— о т о сэ = о t- e N 
- e m © - с тою © - с 
І 1 [] О 1 1 ! Ц ! ! Li 
о - о = о m = e = © ~ yN 
m= — e у N ч и 
І 1 1 
' 1 1 
ї І І 
t ' 1 
! t І 
Ц Li 1 
! V 1 
! ! 1 
Г Li І 
1 t 1 
сч “с "s 
о го td 
n сэ» ге» 
un ta К-У 
te ts 
= >< 10 to 
ao ow mo 
m tx, со Еш 
=. о = 


NP-6 


<20 


H 
1 
1 
1 
A-4, А-б! 0-10 175-100175-100160-90 
1 
! 
| 


95-100195-100160-10 
85-100185-100180-10 


' 
І 
1 
' 
' 
1 
1 
П 
1 
V 
t 
' 
' 
' 
' 
' 
' 
1 


| Sc 

15М, 

| SM-SC, 

| ML, 
CL-ML 


loam, gravelly 
fine sandy 


gravelly sandy 
loam. 


clay loam, 


loam. 
31-601Silty clay loam, (CL, SC 


clay loam, 
loam. 


1 
1 
-6010гауе11у loam, 
1 
1 
' 
Ц 
' 
' 
Н 
і 
! 
1 
1 
1 
+ 
1 
1 
1 
1 
' 
' 
H 
і 


0-1411оапу fine san 
14-311511%у clay loa 


! 
! 
' 
! 
! 
! 
! 
! 
! 
Ц 
1 
1 
' 
1 
1 
G 
! 
t 
! 
П 
t 
' 
1 
' 
i 
! 
' 
! 
П 
і 
' 
' 
1 
ї 
' 
' 
t 
! 


г- = 
[94] -- 
1 П 
о со 
с 
о о 
o с 
1 1 
т = 
e м 
о о о 
na со 

' [ 1 
о o т 
ж = 
о о 
o o o 
= = a 

[ 1 1 
шо о 
со со о 
о о © 
о o © 
- = = 

' ' ' 
шош т 
с o - 
о о о 
o o o 
- = - 

' ' ' 
цэ м n 
a о г- 

о 

и w 

' ' 

° о 

o ә 

[ + 

< < 

t- т 

1 D 

< < 
а о 
о = o v 
+з = - 
ао ш d 
= e o 

1 - - 

' E в 

П в c 

' ° о 

! ға т 

І > E > E 
E оо ша 
GC чо «о 
о ос OF 
ға . . 

> mE > > E 
ә PATH AG 
A ч-ое-чео 
чо mH OHH OF 
na ош n 
© о 
N © 
D 1 
o о со 
N 

' 

' 

' 

' 

' 

І 

П 

Ф 

ре 

1-4 
N wt 
O > 
ыс 
mo 

2 

- 
mo 
ыш 
= 


! 
1 
П 
t 
! 
! 
' 
1 
! 
! 
і 
Џ 
! 


о ооо 
gs © 
1 Џ 
- < 
со © г =+ 
1 р ря 
< < << < 
E 
= 
' 
ed 
= 25 10 = 
а. ооо 
> m 
ға goku 
з Om 0 
+ ovog 
ь ri am 
o - 
2 >> „о 
qc DH ES 
Е сад 
On OW 
o ға ` 
bal > = > Е 
ь + >p = Ü 
а оо 
"c mon c > et 
N Non 
о mo 
о eoe = 
Ц 111 
о eot 
сө 
і 1 
1 1 
' 1 
1 1 
І І 
1 1 
I 1 
1 ' 
' t 
' t 
теє К.) 
го ге 
1-2 ts 
жа : 5 
mu м 
= 12 
- о emo 
2T зе 
= ка 


| Со уегу Ғіпе 
запа. 


48-6015%габ1Ғіей silt 


See footnote at end of table. 


SOIL SURVEY 
MET OMEN SQUE OU НН 
«20 


Sieve number-- 


Percentage pass 


ments 
>3 
| іпсћез ! 


cation |Frag- | 
AASHTO 


858 
КЕЗІ со так ССИ 
Unified 
CL; 


CL-ML 


т 


very 


USDA texture 
{Silt loam-------|iML, 
fine sandy 
loam, sandy 
loam. 
Stratified silt 
loam to fine 
sand. 


8-251511% loam, 


TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


і 
і 
25-60! 
H 
1 
1 
! 
р 


Soil name and 
map symbol 


Keowns 


164 
Ке----------------- 


“. n о м чу nin 153 m o us о о ш 
= em = ci m e m су - - n = па ' 
e. 1 1 t 1 i 14 Ц а, т n. Џ Џ а. 1 n. 1 Ц ! 
то юу m © us ло т во = m о = о. = т о о ' 
m - m - -m - ж - 
о о о о о no o o o о оо о 
to ә m го © n о іш 1 m = Ц юу 1 m u =+ ' 
ра Ц Ц Д 3 1 1 1 1 1 ' П Qe ' ' ' ' 4 
' о о n о цуг о в” ' о uy ' ` ' о о о 1 
ar e cu a ез орт са см е с e m е 
Qus шт о n n цэг ш оо try о о т чу шу юэ оу Oo 
emo с с © ох ае a сек E т = = шу см о o ~ [ 
ЦЭ 1 1 1 1 1 1 ЦЭГ П ' 1 1 ' 1 t 0 ' ' 
ша т о о n оо шт го wn о n т т ил ю о о t 
— Ë= o шт Ё- ж t-t- - — c - о т == ye со ~ 7 
oo o o o o oo o o o o о о о 
oo o o o o oo о ow о о ın о о о о о чу 
с -- эрээ = -- == - - O со - o со -- = - - сл ۴ 
1 1 Ц 1 Ц ' t 14 Ц 1 Ц \ 1 Ц 4 Ц 1 1 
oo e wn in n ow [Ту] ош о i цэ о о о o o о 1 
оо о о со со сл со о no т со ча шə о = о а © 
оо © о e о оо о оо о © о о о 
оо о о о о оо о оо о о о о о о о 
mre -- m о - cn т- -e a т т" e ут эрэг о о — 1 
to Ц 1 Ц Ц ЦЭГ 1 ба 1 1 ' ' ' ' о о [ 4 
ло о а о о шо о шм” о wn i o o ın = — шт ' 
ana е о с a nH с at in an t- mi с со ~ 
oo о о о о оо о оо о о о о 
со о о о о оо о оо о о o o o о 
= کي‎ — же - band -- w w -- c “= — с о -- о e - ' 
' 1 1 1 1 са t 11 1 Ц Ц I о 1 о о 1 1 
го о чу о о шо о in un o us [rey о - wn см ' 
сс с с © о тео с am n о г- i © t- 
о о 
и Та) т n n т n - wn - in ' 
© 1 1 © ' 1 ol 1 о 1 і о ' Џ о о о о [ П 
о о о о о о о m о m о ' 
~ с- “~ г- Кеј т zr zr zr с ~ ж 
1 1 ' ' ' 1 ' ' ' ' ' ' 
< < = < < < = = < < = < 
1 
- - - - - - - - - - - - 1 
N о = ~ ` om o Cc са т хо о сч N = wo = ' 
1-2 Џ 1 1 ! at t 8) 1 Џ Џ 1 1 Џ Џ Џ Џ 
< < = = < < < < < < < < - < < ж ж = < < 
m = ت‎ ШЕ шон = о ы ° = ас zz ал о ' 
о о Oxo о оо oe (21 Л өз O mmo са ож өз I 
' ' 4 D 
m - ыл = * -- = - «да = - -J «жо. =] - 
т.з 1 Hor d mm “1 =. = Woo. = =: O n x= t 0 чо „а d 
no о > о о оо о по [2] = о wn n n = о о 
' > - ' > Ф 1 Д - > 
o ! = о о Е ! ча > = 4 ' Е 9 
с Д a се со ' = o ті 1 1 пос 
c у о oa ос ' a = € 1 1 о aq 
а > > 1 > > = > > Фа аза Te ' Ф c . 1 " е а 
m оо + 1 >+ T >+ + >+ >. - s ЕЕ ' - AUG > 1 ' + - D 
Vom EMH Е 1 ә Е А Е >ртЕзЗРНЕ Ф - Е > G ç 3 -Е Е шо Е 1 1 >£ -Е Ф 
£c. docu E НАЯ Dar DHAG CEG О>ОО Е EC бно 6 > Е GEU +. 
L0 OM MD O а ANOANO HM DO HD O ATO cand G шо Ото о = © coco ovx 
эш AM mM О а AM à ou AH ЯН WORF aad о Oc ma я Ф о oF OF co 
- 23 + - - - - m «Oomm 4 a . Oo -> . т p et "50 
> *> > "> > тээ гэл ера ">> > mE > зЕРРЕТ >ш > БФ 
E >G Gg >G g р MOCO MONON Е>сашоасе > >саовос с o 2 2n »08900 
сан 4 деседе 6ч фея онн BGDHOLKLAGD da чосыов od = ایس ب‎ оч о х Ф 
очоочоо чо ооч VO одоеаоо Осч Огч «ч ооо а HOG зо м = ANHVAL O 
JO о wn o o uo о Ho ш. (22) o n = [c п n o 2 
то о о с о с- ° -о о = сэ о с N о 
e © — N © го ә -N © o с `D = © о м m хо 
' ! 1 1 1 '. 1 too ' ' ' ' 1 ' ' ' ' a 
ow o o o о o~ t- ог с о е = © ~ о о t- см 
L - m - см еч A e [s] m 
! ' ' ' ' ' ' 
' ' ' 1 [| ' ' 
' 1 t т 1 1 ' 
' ' ' ' ' ' ' 
' ' ' ' ' ' ' 
г 1 } 1 ' ' ' 
' ' ' ' ' ' ' 
, 1 ' ' ' ' ' 
' ' ' ' ' о t 
' ' ' ' 1 Шы 1 
“ш> то 1o сч N 4-1 N 
io to 1@ о о .- on 
1c “с ге AL k. x. ' > зо 
is з ыз мо м Ф го Mo 
ta го ita 9 о I 90 > 
I > ШЕ яз “о то іс го 
aco aco о Ф On fu Жы as 
Ем єм ом ax ым ux зы 
© ж ж зе м м м 


See footnote at end of table. 


165 


WINNEBAGO COUNTY, WISCONSIN 


TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


тю ux e о о 
тіз агу о ~ м о ano 
SE |o! ww N ' ' 1 ро 
=. мм м [9] о мэ тм 
чч m N m е 
- 
і о 
і оо wn о о м оо 
о аа t- - < Ov or 
| o 11 Ц 1 1 n j t 
w м oo о “. о © шаа 
БЕ ou m ж ~ ~ еч 
йн! жар аа T Ыы аса a 
та оо © o o 
In x. оо in о о © го 
ic Ф| о -- о - - то ою 
је = ' 1 ' 1 ' ' 11 
Е In їл о о о по 
1% з со co t- o n о oc 
шкер---Е----------------------------------------------- 
16) о о o 
ію a о о oo 
с >J о оо - - о о -о 
ФФ! — оо П [ о o Ut 
оч і - — вэ ил - - шо 
ыт о о = = 
Ф — СР Р ee eee vc iD NM 
n. о о о 
о о оо 
oo - - о о -о 
= оо 1 1 о o ЦЭГ 
= n [Ту] - - ло 
ох со ~n 
$| 
ги о 
502 m cl» цэ i uw 
с olo! oo o 1 о о 11 
оле о oo 
Бог 
= t- te t-0 
[e] ' ' р eu 
S| к < < < E 
oj = 
al Оо - - - 2377 
ә) = cem с © = © ол 
al < 1! D ' ' 1 ' 1 
° < < < < <“ ч << 
| ЕЕ 
al © == 
ni Ф г > = = 
2| Ын „та „а = шо о о 
ol & | оо = о охо д ая o 
- | D 1-41 
с we - - = = . eZ 3:25.) 
E dd x d JOJ ШХО 
| == я o = о ош 
1.1 -> > - ' > 
IED Eo Е 1 ә Е > > 
Ф гас бс з 1 do GO med 
Ж. тоа on O tod озон 
5 an un ad ' m too 
> 1 > ' г OF >> 
Ех 1 -Ф о Ф > Ф Ц rE +m Q G 
Ф ЕЕС OC ‘On Е ESE we 
ә | тео 4 Ant Еа О @ со G > од ко Û 
| оон €t 90 о On OF m 
< ! ded .. о ^. м а + < A 
а і DEH mao о Е > ФЕЕФЕ 
n | роба DOO D досф»ээсбосост 
2 | AAVOKVORAD n mH O MM O OM O 
1 хэ ح 43 بے‎ 42 c О ہہ‎ Lad + O са џеп ба n 
| L an л т то д оо 
| < о - о € oo 
"m ac m o Ww MO 
о. c| Ü“ t ' 1 Ц 14 
т нм ос о жо о о шо 
га - т em 
| Д 1 
' ' 
' 1 
| o ' ' 
я 1 1 
| Ge } 1 
о 1 1 
ша 1 1 
еј d | 
> ' 1o 
са | to іс 
гы IE 
| сто | ' ' 
| за i іс 1 
он | 10 10 
(2) os 1 Е 
«o < Ç 
эм EJ 
м REI 


>» 
yox e o o o o oo o 
Quo ~~ т чу - т m. - mm о - 
сос rt О ! 1 ! to 1 11 ' 1 
aa cl а. n. а. n m ш =e. т от a. с 
t. p ul = - то то -- = 


лю © о u ш 
ovo = nn о 
' 1 ' ' ' 1 
чуу [ro] о uà за 
с = N - от 
© о о 
oo т o o o 
-0 O = = O 
ПИГ 1 [ 1 1 
ша о о т о 
ovo т е сом 

с о us 
о е со о о о 
ei 1 в 9 т 
«ар гэ - = о 

= = со 

о о 

о шу © 
or со о о = 
Фі 1 о © 1 
та о © = an 

= wn со 
о 

N - см 
o! 1 o o ! 

e сэ о 
Ск = ~ ~ 
ба 1 D р 
= < < <“ =< 
ww с = о ж 
' 1 4 р D 1 
< < < сос =< 


CL-ML, 


LrC2---------- 


LrB, 
LeRoy 


mo о о d 
оо nN 1%) о 
1-1 
„= ZZZ - 
m z 010005 a 
оо v к 
= 1 
ЕБ > > І 
e 23.4 ! 
оо E £u Li 
тіге спо ' 
> | mnn > > 1 
> -% a qu О 
ЧЕ > + £ É 
то md ой CG Б 
оо ad т о 
ә не ФО . ға 
> ӘБФ>ЕФЕ 
+ >£ G > o G £ G > 
mH O OO OL. ouo a 
тігі O — х. DOr o r bal 
gio о 221 

жа о 

к о ох 

1 3 4 

ою с о 

-- - 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
І 
m 
> 
3 


CL «МІ. 


9-32 Silty clay loam, CL, CH 


Lomira 


silt loam. 


32-37 Sandy clay loam 


sc 


cL, 


ү 


clay loam, 


loam. 
37-60iGravelly loan, 


ISM, GM, 


H 
1 
Ц 
Н 
1 
) 
1 
1 
' 
Ц 
' 
П 
! 
| 


¦ GM-GC, 


ravelly sandy 


SM-SC 


П 
I 
' 
' 
' 
+ 
' 
l 


oam, gravelly 
іпе sandy 


у Т” шинэлж 
1 
! 
П 
1 
! 
1 
' 
1 
П 
1 
' 
1 
1 
! 
' 
1 
' 
1 
( 
' 
1 
1 
' 
І 
1 
1 
П 
| 
1 
1 
! 
! 
П 
1 
1 
І 
ї 
і 
1 
| 
' 
Ц 
| 
І 
' 
' 
1 
1 
' 
l 
| 
І 
I 
1 
П 
[ 
П 
і 
і 
О 
! 
! 
' 
! 
! 
! 
' 
' 
1 
1 
1 
t 
i 
1 
1 
р 
1 
1 
' 
I 
! 
| 
П 
П 
1 
' 
' 
' 
' 
1 
Ц 
' 
' 
' 
I 
' 
£ 
' 
' 
' 
1 


! 
! 
! 
! 
! 
I 
1 
1 
1 
! 


| 

1 
90-100190-100185-100165-95 

| 

! 


loam, clay. 
Silty clay, 
| silty clay 
loam, clay, 


о о ош 
eom = сэ as 
I t 3 а. 1 11 
(mun о. = = ~o 
= = - -m 
оо о оо 
mun о І цэ = 
ЦЕ! e ' ' to 
оо м ' wn ww 
ew e Nc 
ow 3 N ш uu 
to m Жо с оо 
Ци! t ' ' 14 
om ап wn мэ ww 
шө - > соо 
оо о oo 
oo © КАЈ о оо 
жест м e - —— 
Vg t 1 1 ка 
оо e ша ux muy 
со - сэ = ~ nwo 
оо о о 
оо © ^ o e 
-- со я e or 
I f Ц 1 1 © 1 
оо e цэ о = о 
сосо т N о с 
оо о о 
оо uy o e e 
-- со n = or 
t 4 1 1 ° 
шып цэ о о -о 
со со = m с с 
о г 
eu we — м а) 
ЦЭГ 1 1 % от 
oo o e o o 
= t- 
Џ Џ 
= < 
чо N im `D wor 
tu Џ 1 р 114 
< < < = < < < 
ж E 
о ж о 
9 
124 = а. ә It 
= n о e оо 
bos > 
1Е >> > Е 
а > ЗО m = mq 
го чт £d > m= о 
реч я GOO -— em = a 
І > G > 0 > gG + Ü > - 
і > я = соя „а > > 
| Gun Q > + G > G€ =ч оо 
о > > — 00006500 чн 
го ч ч ы о оо 
1 > в чо н 2 00 ms = 
| "OEOCEPEE E > > > 
ЕБсОо»Э 60092059 pr 
сссосоьоомьове- ud 
© O n rn i. rà DAA YAO а 4 
a о > e NN 
т с N о о 
ооо жо e © am 
' I ' 1 0 Vg 
ос = е сч ост 
- - сө 
1 ' 
' ' 
' ' 
ba 1 
ге 1 
гс 4 
г ' 
Pe 1 
ро 1 
t => i 
Li 1 
1 O 1 
IN о 
іс 13 
o о 
ры іс 
mo о 
N о = 
- = 


See footnote at end of table. 


15-50 
30-60 
30-60 
NP-5 
NP 


SOIL SURVEY 
«20 
25-T 
55-9 
55-9 
«20 


1 
D 
i 
П 
1 
i 
Ї 
! 
Џ 
П 
І 
' 
1 
' 
1 
' 
ї 
' 
р 
| 
ї 
! 
1 
1 
I 


195-100190-100; 
195-100190-100| 
195-100190-1001 


' 
і 
! 
! 
! 
! 
! 
1 
1 
1 
П 
1 
П 
| 
1 
t 
! 
Џ 
! 
1 
! 
1 


5-25 


7 


n 
П 
1 
1 
' 
1 
1 
І 
! 
1 
n 
Ц 
1 
1 
k 
' 
' 
I 
' 
1 
П 
D 
Ë 
1 
! 
| 
! 
' 
' 
1 
' 
I 
1 
' 
' 
1 
' 


150-100115-35 


80-100 150-1001 


95=100195-100 185-100 160-90 


t 
1 
1 


1 
90-100185-100180-100170-100 


' 
| 


| 
H 
І 
! 
1 
1 
f 
| 
-100185-100180-100170-95 
' 
' 


100 


195-100190-100165-90 
100 


195-100190-100170-95 


зіеуе number-- 
Т0-100145-95 


15-100170-100145-95 
H 


Percentage passing 


85-100185-100185-10 


100 
100 
100 


90 


ass 
CL 
SM-S 
SP-S 
ML 
CH 
SP-SM 


CL.-ML 
CL-ML, 
CL 

CL, 


L 
{SP-SM 


' 
р 
SC, 
! 
15М, 
iSM, 
| } 
14-26 Ц.сат, clay loam,{SC, CL 
' 
1 
1 
CL, 
iCL, CH 
і 
' 
! 
4 
1 
1 


iMucky loamy fine SM 


silty сіауїсн 
sand 
silty clay CH 


M CI 
USDA texture 
ine sand-------/SM, 
fine sand 


gravelly sandy 
ilty clay, 


clay loam, 
loam. 


silt loam. 
sandy clay 
silty clay 
loam, clay. 
clay, silty 
clay loam. 


loam. 


silty clay, 
38-60|]Silty clay, 


sandy clay 
clay. 


loam. 
26-601Silty clay loam, | СЁ, CH 


loam, clay 
sandy loam, 


sandy clay 
loam. 


sand. 


TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 
1 
! 
Silt loam-------iM 
' 


1С1ау------------1С6, CH 


13116 1оап-------іСІ., 
-26 (Clay, 


iLoamy fine sand 


-60!Еіпе sand, 
' 


iDepthi 


V 
[I 
9-21iSilty clay 1оат, CL 
1 
1 
І 
V 
' 
1 
| 
| 
і 
0-1815і16 loam-------|CL-ML, 
1 
Ц 
| 
1 
1 
І 
1 
! 
7-25 Fine запа-------15Р-5М 
25-13 Clay, 


18-38!С1ау loam, loam, |56, CL 


3 
6 


-60|С1ау, silty clay{CH 
t 
' 
| 
-311Е 
-6015 
| 
+ 
1 
1 


0-9 
0-7 
7 
6 
0-7 
7 


0 
4 
43-60jSand, 


1 
! 
1 
n 
1 
| 
І 
' 
І 
! 
1 
' 
' 
' 
' 
' 
1 
' 
V 
' 
' 
' 
! 
і 
1 
4 
n 
' 
n 
1 
t 
| 
! 
! 
1 
1 
I 
! 
| 
' 
1 
! 
' 
I 
' 
' 
' 
t 
' 
I 
n 
t 
n 
! 
' 
' 
1 
1 
1 
I 
n 
L 
' 
1 
' 
4 
1 
1 
! 
| 
1 
I 
' 
1 
1 
1 
' 
i 
1 
1 
П 
V 
і 
1 
V 
' 
4 
П 
V 
' 
і 
t 
' 


--т------г----- 


Soil name and 
map symbol 


МсНепгу 

Мепазһа 

Могоссо 

Мозе1 

Мауап 
NeA---------------- 
Nebago 

Nebago Variant 


166 
Ng-----------------} 0-7 


Na--2-2-----------2--- 


Мп----------------- 
Қодһ---------------- 
М2А---------------- 


MhB, MhC2----------| 


ооо о u^ 
ае мо к= o Кај 
toe ! 1 ' 
того e - а. 
сот - = 
ooo o ux 
кесе м о о 
баа Ц t e 
Aun uv о ча м 
чи LN N N 
ооо Р 
оо о о гу ux 
mme ано Ё- е t-^ 
1341 ! ! Li 
оо о о о us 
оо с ш = -- 
ооо © 
оо о цэ о о 
ere 0 = со 
111 ! 1 3 
minin м о о 
Aaa te o m 
о о 
о о о 
оо о - - с 
оо о Li 1 Ц 
-re оо о 
© t- у 
e e 
e о юу 
ооо = - о 
ooo 1 І ! 
ere мо о 
с со юу 
о 
- м - 
оо о Ц Ц 1 
о о e 
= t- 
Џ Џ 
< < 
- - -=- 
om = о са 
Ii | Џ Џ | << 
<t < < = < = 
= Hour о “1 
8 -.1 0 "8.1.1 
— = = «зо. = x= o 
ooo = о [7] 
> > ' - 
EGG £ E > > 
0.4 1 @ ыж n 
ооо Ц о ЕС Н 
гч ! Га) өш Ф 
> > ' > o n > > 
һр p ' -© - ФО 
BA 1 ed эы” 
rd і LI со еі wo 
ооо 1 о ae т 
Ц то гі Фе . 
> = = 1 PEVU Е Ф ЕБ 
+ > > Е гі G > TAS 
ao c «e ачоомочОо 
ез c о ANAK 00.4 6 і 
соо mI о о 
со = - о 
t= cu O - см © 
а! Ц ' Li 
ско o = ж 
оз - сч 
' , 
' , 
5 1 
1 3 
3 1 
' 1 
3 1 
3 Ц 
1 ! 
' ' 
1 LI 
1 4 
ts 1 
ро го 
c is 
' іс 
«o < Ф 
<= cz 
= = 


See footnote at end of table. 


167 


TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


WINNEBAGO COUNTY, WISCONSIN 


- 
рах ow o о о n о о o о iin и о о м о м м о 
Quo QN ~ = N ро г m су гою ma = сз N — wt = WM оі 
оз а. n ' f ' 1 1 ' 1 t ' ' 1 [ n. 11 1 an ' [ ' 1 1 ' ' 
ня Я] = = оо а. m © (Ж m o а м o = ano т шо) тот о! m o а 
| arn -m = - = = (тез m си ет ын - - = 
Ы-------Е-----------------------------------------------.-------------------.----------.------------.-.------------.--.-..................-...------........ 
| ow | оо о о о о о о о то о т сш о ч о 
paa ір 1 1 zt o гол [E е“ шм o г- а ! мы ~ 1m = m dg я + о 
зе [0 ' ' 1 оз Ц ' ПИ 1 ү ж 1 1 ' га ' '1 ' ' ' ' іш 
on 1 ' тушу v о т Жуп о n v now 1 мо о то о o ша о ал v 
ч N= N а - м м м = = m - ао ооо Q ој 
E 
к-2-----һ----------.-------.-------------------------------------------------------------------------------------------------------------------------- 
| | о о о о o o o o o 
| м м ош n о о о o o о o o ш мо o oo о мо о о o 
| о то a аа t- “оос "а со - т m ас - rh nn nt со 
o П 1 tou [] Ц 1 ot ' ' 1 ' ' ' ЦЭГ 1 ЦЭГ 1 1 1 ' ' t 
Іше N o o wu т о о го i ша м о о шш noe о по о о ої а о i 
ЕН; оо m ~~ = шу n © оо ~m~ ~ -m ~ ~ шу nn N 
SE d jeep mim mne не ане а imt улар ———————=———————=——————=——=ыыыы=—ы—ы—ы—ыы—ы———————————ы—ы——ыЫ——————ы———————ы—=—=—— 
Би о о оо © о о о о о оо о оо о о o о о 
ја 5 о о оо ил о Cx d» A o o o oo e oo о © o е о о 
ao о - - --- со о о . - - - о - - - ото - = - - то | - = о 
Го. а zl 5 [ ' 1 1 о © г 1 Ц ' 1 1. ' 11 Д 11 ' ' 11 П [ 1 
| £ о м ТАҚА, о то я to mu © о о о ом т oo о о we д мо 
2 а wo осо со t- nn wo с © о NO со юю nn с oO о ж 
шЕП---І--------------------------------------------------------------------------------------------------------------------------------------------- 
1 Ф оо © © © о о о 
Ë Ф о оо о о Кај о © © о o - 
с>) о о = -- с о о го о о «= о о - OF - оо о - c! o o o 
voj т о t lt [ o o ра о o 1 о o р ба 1 oo © П at о о 1 
Ou = an шш о = e го - = оо - = in ко о -- = фо! - со 
шт a со т со - со a о с o = 
Ф EN چچ چچ ا‎ 2 ОШЕН. АРЬЕ Ч НЕЕ کے ا کاو‎ БА а ао ee Bü ———Á—— а АН ИЕНЕН рм ОНА 
c. | оо о о о о о o о о 
| | оо т о о о © © о о © 
о о -- с о о р © о c о о T" от - оо о e ei о о = 
І = о о ' 1 ' о о Vet o о 1 о © ко: 1 oo o Д ' | o о П 
| - = io un o = = 11 = = w = = ю со о -- = и uh = = oan 
| 1 сао in со t- e о e ө ж >= 
waar 
із Ф о гу 
юр en <: m - 1 Ты n in et шт 
ас оо о o са ' ° o ро о о 1 о о о o! 1 oo o o 1 # о о ' 
= Q A chil ° © ' о о о от о 
E vn 
m m сч © о мох - m ә = ә ж 2 = 
о р 1 1 D П 0 D 1 t ' ' 1 ' 1 ' 
5 E < < < < xc < a < < < < < < і < < 
= ' Ж 
(72 | - - - к - - - =O - - - - MD > - 7 - -O 
lo] < NON ок = = ж іш шо мі o N м ыы - (Nod gc —+ oo! = Oo NI 
© < | [ D et 1 D D t D D 1 < 0 D 1 ' 1 ' DE- D [] D D г < 
° < < << < < < < < < < < < < << < < < < < < < < < 
= a 
o 7 = 
т) o - - - - d = - - 1 -2 D - 2, - 
ар on e. = a. = d о ы ay IE -о = ш . FEE m OO а dd 1 c= d 
сі 5 cn NN 0 о д rx OF = a Ј о o п oo o [2] o ок 1 d o 
+ 1 ' 1-1 П = > = = - D 1 = - 
со Бо га ей. - “2.1.1 -.1 ته‎ to © -ш - ++ - -.1 - -2 1.1 О 
| 5 | тим am ZZO aoa Edo ахал ЖФ BST = a2 d === за аба ACW zu 
L nn oo [2] = о а.о о o u o o а oo o uu о x © о о ош 
| ' ' ' ' > ' - Е 1 ' 1 - 
! 1 1 1 t p о t E © = o Е o 1 t Е ' E 
Ф ' 1 1 > Ф кооз cc Пи: о Gc с ов я ' ' Бу 1 a 
ы | ' 1 1 = = роя Ad г о = о с o c 1 ' ° 1 oO 
3 [ i 1 ж --4. 1 a ы- - . a > а A . > n 1 Пин роя . 
р ' 3 I >> „Фф б E ' ов. ' ` = To “эм. эж! ' © [ = “ФЕ 
х D 1 12d dg»0 G ' -E P ЗБ 1 -БЯФ > эко »»900DdGE wove gi 0 -Ф | B»£EGCG 
Ф о v БсччаайооОнО Е EG OGON Е саб д сос саае-Һ-СО ссеәов E ЕК. E GO0mcuo 
> ся шіс«-гчаомааач З Go EGO с чооо а ANOA AFOOHNO сез с сом д MOO On 
o а on rt rn о оя он о әне о о по оо а A за о с осо о они 
< | » т ч - по ہہ‎ =ч оч» = > - > = - «зі со AYO A > -> 
а | >> О >g > = оз A) mU > >>> а DES «>» > HEV Ф 5. љо хо EU 
a 1 шә о ээсосвкссс зо DO ыэсе ә әсе о OOD өрөсбэсоо EEOC о HOD р HOS OC 
5 | є s Ф 6444 0 00 4 HH AUTH чо cb GG а AAAS ао 55004 ч өзе а ddcoos 
| „ч à ricàiooonutumu bal о вит - чі 0 OM - чоо ш тізі OPH O O ооч ач bal acs aA 03300) 0.40 
ш ш oo 4 a n шо по о т ош A nn o „35.1 ө 0 O2 nnn 
ж | о жә о N o то iot ° шт о m o -- о ко ч © о 
> а 0 eom о - ж Qno - лт ж о m ою ае o Nm © со то = cT ж 
о. сі 1 [ ot 1 1 1 Па Ц ' ' ' 1 1 te 1 it ' H at 1 1 1 
Ф о = оо © о с ow о u с о о ш оо т о < = © Om о сч ж 
а сэ - QN = = сө m см m - = = 
1 1 1 ' ' ' ' ' ' ' 
I ' ' 1 1 ' ' ' ' ' ' 
| ' ' ' 1 ' ' ' 1 ' 1 
© ' ' ' ' ' ' ' ' ' ' 
= ' ' 1 [ 1 ' ' ' м ' 
Oa ' ' ' 1 1 ' 1 1 a 1 
о 1 ' [ ' ' ' ' ' с ' 
oA | ' ' ' ' ' ' ' ' = го 
ЕЕ | ' ' 1 ' 1 ' 1 ' го 
я > 1 t 1 ' ' ' 1 ' - ta 
cn 10 , ' ' . ' ' 1 1 са [E 
о ' 1 ' ж D ' ' ГЕ ох 1a 
са a4 ! Is 1 с ' ' іс го со іс 
AO Ou ' 18 19 о. го ' 1 Е > ақ го 
ОЕ > го 14 ' Е т іс 1 1 0 1с о 1 
өз x I tan ta .ы га ' > ' > го aw toe 
ma ав га ШЕ жч Os го го as m -m mo 
хо, ЕО оо qa а па. юс 220 ма. дах oun 
о б © а. а. в. о. а. а. = n 


See footnote at end of table. 


SOIL SURVEY 


168 


TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


> | 
12 мі m o ә о 
NH Ф - n ont m mt 
Goo а. 1 1 ПИГ 1 one 
ans т т ma = zor 
а. р ч - = - - 
oH |, о o шу о у 
od mm со mo t- bar 
sg |o ра І 10 1 1114 
od го о ом Гај гот 
aA с т Qe сч m 
- 
o 
| win о оо тај оо 
о miu - na a mot 
о ' 1 ' ЦЭГ Ц рр 
- с ста юу oo цэ лот 
с Ë = Кеј uo м то 
£ sasawa wasa Saw Se ee тты атыста саз ШИНЕ 
ізі | о о оо о о 
х | оо о oo o ow 
aco о -0 r= re - = с 1 
laaj = ' t ЦЭГ , каз 
le & oo юу оо о ooi! 
vs со e aw - оо 
ІШ ЕБ---Б--------------------------------------------------- 
\s о о оо о оо 
н> Ф о о оо о оо 
|с > ©! or - r - e-i 
|99 = ot! ' ' 1 ' tor og 
оч == СО о uu o ши» і 
m е с na со сю 
п. © © © о 
! о о о о 
1 - - oo y= =! 
' оо 1 оті 
о -- о хара 
с с 


rag- | 
iments 
>3 1 
tinches| 4 
Pet | 
I 
0 | 100 
0-5 1 
! 
! 
0-5 190- 
! 
! 
! 
! 
! 
! 
0 ! 
0 ! 
' 
l 
! 
0-5 18 
! 
! 
! 
0 ! 
! 
d 
! 


-6, А-71 0-5 


А 


CL 


loam 


Clay loam, 
bedrock. 


Weathered 


Whalan 


П m © = ж 
о 1 ' ' ' 
сі = < < < <x 
al Я 
< eo t- an ~ № 
mci < tt 1 ғ. ' ' 
o < < < < < < E 
= a° 
o n ко 
al o і ЦЭГ ea 
ajna в. 1 = ак dax 
а я шо o ocu zo 
gli s. o BUM 
2 жо E = = x= O =<: x: = 
vio o ко o [2] 
toe j» 5 
"5 ТЕ © т 
Ф ! 1% га о Б 
ы | го 10 à a 
5 I > ic > т 
> { ЖШ - 1 DI 
| x tas > Е сера ЕБ Ф 
Ф сас бф Ене s 
ә чо о €O £C nuno uu 
то о ов а d - 
< л .. . чер. + 
a > E E > > > EU ->> > 
e Фо G Q. GBA a20£»00 E 
| ? € coo ео она G 
+з GH mê OU ээ доо О 
| п.) т ти. о à 
ш Г оо о eu o = 
> | am E] em o x 
о. s] to ' а 1 [ 
o оо о от x ° 
EA N сэ ct се 
| [ n ' 
! H ' ' 
| ' ' ' 
© ! 1 1 
= ' ' i 
GH t ' ' 
° ' ' 1 
o2 t 1 1 
| БЕ ' E 1 1 
> ! ' > 1 ' 
ca | ' с 1 ' 
' ° рс 1 
га | ts. с ко ' 
за ря Ұс; го [ 
ОЕ typ mu го 1 
n га ж о (2 ' 
as «Фо 1a Ma 
Sk o> oF ч 
- > = = 


iu 


195-100185-9 


95-100185-100180-9 


о о 
ро т 
ба 1 
ро т 
см - 
о о 
105 = 
ЦЕП й 
ро my 
= см 
о о 
© © 
8 — w 
а ' 
кагу e 
со т 
о о 
© © 
„= - 
' 1 ' 
то i 
e о 
о 
о 
„= © 
ра о 
каг - 
o 
го о 
ро о 
be - 
' 
то о 
D 
t- 
[] 
- 
П 
П - 
"= © 
D П 
< < 


[Silt loam-------|ML 
loam ІСІ, 


Clay loam, 
iWeathered 


WhB, WhC2---------- 
Whalan 


= = 
о о 
t = 
а. о о 
4 Е 
Ф a 
bal o 
ы . өз 
ф зээ 
> > G G > 
. (C (Gnd a 
= Еяоо A 
о о о 
о о ж - 
ь ++ эз E > 
ча ра за 
o бууч O rA 
а BANA ы 
ли n 
wo 
Qo t- 
oo 
ow о 
сч 
' ' 
t ' 
' t 
V , 
' ' 
' П 
у ' 
' ' 
' ' 
I t 
' Фф ' 
раз t 
т > ' 
го Li 
in 1 
Рея ! 
yon са 
БХ с 
= = 


So o 
оо є 
51 1 
оо м 
mm 

оо о 
сс m 
11 t 
woo 
шило N 
оо 

оо м 
-- о 
11 1 
оо ш 
AnD ж 
оо о 
оо © 
== c 
. [ 
(un ШУ 
no со 
оо о 
oo o 
=- є 
оо о 
oo о 
== c 
оо о 
~~ = 
11 1 
<< < 


e 
o 
m= „1 
оо = 
>> 1 
со ' 
a4 ' 
оо 1 
, 
> > ' 
юю ! 
= в 
c n a 
nn о 
a 
>> ә 
Oo мч 
= оч 
oo u 
мо = 
NO N 
Ев ! 
ся о 
QN 
П 
! 
t 
t 
! 
' 
' 
П 
Ф ! 
я ! 
я 1 
о 1 
о ' 
vo Ц 
є 1 
є 1 
ті < 
= с 
ээ 


о 
= чу 
' ' 
а. шт 
= - 

о 
о = 
сч 1 
ч т 

м 

о 
wn о 
о - 
! 1 
о о 
т о 
о о 
о о 
- - 
Ц ' 
° ““ 
со о 
о о 
о о 
- - 
о о 
о о 
- - 
о о 

= 

' 

< 
= o 
' ' 
< < 

Ax = 
TU o 
е Е 
ou m 
= о 
> Е 
ы @ 
ФО о 
>» я 
оов > 
өсе c 
"oo ч 
“фе о 
йн 
ФО > 
Oca s 
iod d 
43640 4ب‎ 
e о 
о 
© с 
' ' 
т © 
ч 

Ц 

t 

' 

' 

' 

' 

' 

' 

' 

[| 

1 

1 

з ' 
ы t 
в 1 
к 1 
С < 
> > 
ч 


1 
1 
П 
' 
р 
1 
1 
' 
О 


clay, silty 
clay loam. 
33-60|Sand, fine sand,]SM, ЗР=$М!А-2, А-3 


loamy sand. 


-3315115у clay, 


о 


Zittau 


* See map unit description for the composition and behavior of the map unit. 


169 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES ОҒ 50115 


profile. Wind erodibility group is for the surface layer. Absence of an entry means data were not 


(The symbol < means less than; > means greater than. The erosion tolerance factor (T) is for the entire 
available or were not estimated] 


WINNEBAGO COUNTY, WISCONSIN 


- 
2 
ын 
"я 
оч 2 
соо 
тізі + m in шт - в m т см т Бај т см мэ m 
жоо 50) 
о 
ы 
vo 
] 
' ' ' 
- ! т m т m ! m = = и = и т 1 
1 
со 
О + 
о 
0 а3І---Ы--------------------------------------------------------------------------------------------------------------------------- 
оо 
к. m 
pv А 
та Qmm men ск NNO 11 NTO сес NANO FAN ны 
м II mmo же me mme II mac! emmm mmmr wmm т- мм 
ға жа ее . eee 831 ...!1 ... 4... E .. 
ооо ооо оо ооо ооо oooo осооо ооо ооо 
кї otra TIF TF tet tet Mill pres айр ка 
a тка ҮР: 418 bt ии pr бо tt et а apr tet ' 1 
ға вое tte vv tet 11 pater tree 11:14 ЕЗ 1 TI 
[E ға Шин! 11113 ва з k R hey 0910711 1111 Ци „ко! 
xc pt ert bre tb tbr tbr 11311 13111 £ £ tp Ж} боза 
Кы] t tí 12-11 кї 411 тї 14114114 а а ! 1111 ve ' 9 + 
' ра то! ФРІ ot 101 ' 1 oud шин! toot 1o [ то 
хс vt 1201 DII Ци 121 а tous мин 12321 ПЕЧ ' го 
с Ф ut го! 11 ТІ гот ' мин шан пос a І (a 
ті 42 т ім. ти at ioe tet 1111 ааа peu 5 1 io 
со ва too Фа! 1 1 іш. It 11411 1111 toot io Џ го 
шо. р ж хох о юх == зэх Ut Zz3 1 3333 хоз 20 = вт 
e зо осо оч O оо ооо га ооо! оооо OOOO оо о оо 
1.1 =. што 21-1 azo ' 1 Ada! لتب‎ ==. 2 = ә OZ 
с 
© сот mom OFF по от сот MINN mo со = MMOs піст wor MOT тот со 
TESI .. - - . - . . а е. .... . . А + 
LES | ко morn FOO ко FEO ко гоо еко ню mono mmo сее ко ~ 
oo Гај bt пка ка 1: 414111 б toa ЕРІ: daro! odo tur ЛА — 99090 1 
no де я то “ow KN хоол OF KKK | rero тео OK KOO соя тел = © 
o # ж. ж Жо Ok oan oe 8 = oo ooo o.. oe ee 9 ° ° st 3 ж жи жж ЕЕ: a 
L мо MANN ошо я NADOS ме NNN uoo nmn iD (iO iO un ок Nr MOM м 
o ы] IND том MMO oco coz u моо = оу Q тост coo N G тек ооо TOO in 
та еі то су с) с че = оо со = с сам (Orco ~r NAN бү = СУС NNN шт 
£ pic бие ... 5 * 740% ` . . „а .... .... oe eee ew .... ... » 
GC Wr оо ооо ооо оо ооо ФІ ооо! оосо OOOO OOOOO ооо ооо ооо © 
ро 4) GF Bd різ: ott 9 t og g 12111414 tava гаги тїзїї таз 144 Fey 1 
- 0 <=! NM чоо ANT сю ONA ME сон! ONT ONUN мото OND тат OWF м 
аз | mo anew ог оо Neo o что ОС че е ч- место о т т с ето cee Noe e 
> 0 `. «жо w ж - © ... ++ © s .. . .... ee ee ..... ... + > ee ee 
< o со ооо ооо oo ooo o ooo оооо оооо 00000 ооо ооо ооо о 
> 
+ 
і 
гА о ooo о oo о oo ооо ооо ооооо ооо ооо ооо о 
pa ы - = .. "NO oo " . . .0 ° . - "C Fr eee .. ie . a ... 5 
a юа ANN озым AN NNO ют NONI NANA NNN ‘° QUO CAO NNN ONA ANA O 
a Ц баа тот 1: Jj IG Ii jf tf l 1111 rio fe ter’ f be d? 1098 bt tp 1 
2 S] OO хоо Qvo оо сол OI ооо 1 Oooo оюл ооо OON ONN ONN о 
22... „= ж я ж . ee 2... 42400 €. w w * s < w + mms в E 
ы чо ооо о од оо oo с oon wooo ооо ососооо ooo моо ooo с 
o 
а. 
с СЈО MNO оо о мо mo ото мото enco Maono NO FeO соо o 
> СЈО =F DMO DO к-о NO Neao NAMO емо сячюо ках тео ONO O 
a «рога l jl каз б 11710 tev tit іі 11: tbr 11! 1 
Ф ON amn ооо о с орі om ошо = отка orror ою om omma oar Ф coco о 
a Qe = m - сч т М NN mM "то ~N ХРА - -m сч 
1 ! ' ' 1 1 t t ! 1 1 4 1 1 
І ' 1 [ 1 Д ' ' 1 ' ' ' ' ' 
3 1 I ' 1 І 1 LI ' 1 t 1 1 1 І 
є І І 1 [ ' ' ' ' 1 { 1 1 1 1 
Oa [ І 1 ' ' ' ' 1 1 t [ ' ' ' 
о [ 1 1 1 1 1 4 [ n 1 ' ' io 10 [ 
ШЕ: [ і > ' ' ' ' 1 1 > 1 ! [ г te ' 
БЕ [ ы 1 [ 1 1 1 ' c 1 ' ' Mal $n t 
> ' |t 1 ' с 1 1 ' on tec ДЕ с ч яч бс 
cn 1 lo 1 П о го 1 ' 5 о о [E о> о > 10 
іс го [ [ o ро 1 1 c о re to otc = ЖЫ 
га 16 Ps is ta oo рь ta ' “ шш ia rs шо то жа 
ч а tad 1v tv ТЕ о 16 > 1x 2 4 ра > > = s 
ов (ы [ДЕ] ' to г 2 12 со 1m "5 -х io 10 = +. -ь з 
uU o < یړ‎ ао m = m о Е G ам < Жэ mo а по mo mo -о 
A pet ош са oo за і ш зш сы. тш co Еш ош ыш == 
< < m e о ш ы a, - - о = = = = 


See footnote at end of table. 


SOIL SURVEY 


170 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


- 

> 

- 

ча 
яз 
соо 
AL = wn с и = e чу с чу wn чу о ra) in t- 
жо ы 

о 

i 

Ф 

= = шу m m N n n us = = us = = m N 
со 
on 
о 
тп азЕ---Қ------------------------------------------------------------------------------------------------------------------------------------------ 
оо 
IS 
mooo ОСО  t-t-t- t-t-t- FREE FAN NNN FRE amm! owon AMMAN BREED FEED OOOO Hehe 
м MANA ANY emm mmm mmm emm mmm mr “== i ANAM (iure mmm mea (їсс м mmm 
Esp eee Сан .. .. .. . . .. «и жї Е .. oe ee oe ee .. .. .... .. 
оороо ооо оро оро ооо ооо ооо оо ооо OOOO OOOO OOOO оооо оосоо ooo 
Ë [ баз Пин П П Пин ЖҮ. каз ба L $£ £ W Fog база D ' база ' баз 
a І ' tee te ' ' [NN aol 1 1 11 11141 ра eure [ ' ара 1 to 
a ' ' шин tol 1 ' and 111 1 1 11 tig 11 1111 1 ' 1111 П pat 
or ' ' ши to ' ' баа Гр і 1 ға 1141 1 база t t шин П TE 
xoc ' ' баз toe 1 1 ши Пин [ ' ба шин ' 1 ши ' ' мин: D tae 
04 ' ' тта f: ' ' 111 toe tus te pao ' 1 pore ' 1 шэн 1 ЦЭ 
(ЕЭ ' ' 511 іш 1ФФ OO гот 191! te 1001! о 19790! ' ' 19001 o ooo 
мс D 1 ano 1242 со» won 121 to. ба 1221! te 12321 ' ' 1221 2 зо 
ro D 1 ши (aq ion coc гот (os ба 1001 11:36 сот , D 1001 дө ccc 
ча а 4 тт ааз кю не LLL toe to ра ээн ева ILL Í i D ы... E LLA 
ГЭВ) 1 1 ЦЭ 19 Ф 1990 ФФФ 191 191 (8 179! 1110 100! ' ' 10203! о ooo 
са xxx заз 300 XOU ооо хоз хоз 33 тобо! 3330 тоот з 2 зоот ә ооо 
л очоо ооо 09S ооо ооо ооо ooo оо ооо: обоо обоо о о оодо о ооо 
ашаа 344 лк: джж ххх ла ахдаа ABE! 23x РЕЖЕ ла Е = == 
= 

о oo = = = === “со or Moo mo = со со = со cO = ow ешю = SQ ӨГ shaadi mcs = MMT = cO cO =+ = = со = = 
e cm oe . з © 8 è o ... co 8 o O» e ... ee eee .* э > . ee . n. 4... o © ө, 9 o . 
Бэр | e со dod ыма мимо гео һм C хоо моді ығыс ығы SC MEDO MNOOO Foo 
оо [а tite ЕИ бю, ted tae CE tod ' 1 ттт шин teed tours pea ! t op 1 te 
aa MODO Ho дос WOT OOF дос KOT соя MIN OK 1 ---л OOOH OC OH ОШОО с=о== с=з 

ar eh, ж ж . .... =a oe . ж ж жеш w * s 

K WHOM осы WHE шалы WHE им ONE == NNO (OQ tS anite Winer a dore Qu tor дом 
° MMNN том тоо тор тор то- тос мо мо тако тос жоса Осу WNoOoo moo 
+ > абас ANA KAN NNN AAA gre мес сє Nar NNN мчс ANE масс (етот AAN 
а мәс ee ee © © © © © t © wee . э . eee ж ә ee ` eee . $i s os 
Ceres $999 959 oec 999 Qoo 929 949 29 999! сао 9999 9896 обоо 59999 ооо 
ро ' ' ' ' ' ' [ 1 ттт 
чо < нок оме ADO Осо “Ло "ле oun t-t- NOME onmo NON Nome Qe mo "далд no осо 
азан чо-- бег соо NOD соо тето AKO oo ч часе масс ассо NATO и-оо- «oo 
> зо. PL . e s o . э o . ee * . o + э 8 . ° з 9. а . . », + 0.0... . э «+ 
< о cooo сос ооо ооо ооо ооо ооо оо соо Sooo оооо оосо 699 ососо осоо 
>» 

423 
ч 
ч | о оо ooo әд ооо www оо ооо ооо сооо 2900 оосо оооо ooo o жоға 
hal | AM a o eee O». © ... ere = ee 2 ОО ee © . . ` о 
a осма NN NOD ооо ооо Ss си eno vu yyy! оо eq ao сі сі сі су са од сі су auso ooo 
а tort га 3 111 ' ' ' баз ' Па "1 ' tee EROJ юз 
Ф ер о ммс ода ase 242 чою осо ооо до ففف‎ і 2222 HOO Soo OOS оооло woo 
= .. coo дээ "оо - - о "оо 
ы с со соо o 927. CON оос чо ooo соот сооо оосо сооо вом " о.» 
2 со 255 оо о о oo 
с ~oo ino woo ооо һо -оо то о ао сто Nod COND ме? TANS мо 
ы AMTO ONO смо смо ENO смо AAO во ONMO Оссо AAMO erro AMMO место Omo 
а. Sr dau ud бєз tod 114 ie Цин tie ЦЭГ tren pet 11011 аа, тат таза tua 
o оско Od! омо DOM Ot-t- о-ө ост ок CORN от осал GOON осоас- оссо ото 
a | e N о -N N -N N Aam -m N ет ere em -- сө m 
' ' ' ' ' 1 [ ' ' ' ' ' ' ' 1 
1 1 і 1 1 1 ' ' ' ' 1 ' ' ро [ 
о 1 ' 1 ' 1 ' ' і ' ' ' ' ' іс ' 
£ ' ' ' t 1 ' Í t ' ' ' 1 ' 1G 1 
€ d | ' ' ' П ' ' : ' ' 1 ' ' 1 ч ' 

° ' ' ' ' ' П П 1 1 ' ' ' ' E" П 
ша ' ' ' 1 ' ' ' біш а ' ' ' ' ic ' 
EE ' ' ' ' ' ' 4 ia ۾‎ ' го 0 1 ' > ' 

G > га ' 10 то !o сі су їз су “о р сз ' t ' 
со іс ' 19 19 го о о ia ono ты = о 1 to ' 
15 го ie 1s te aL LL р» зо ' g ПЕЧ ы 1c ыы io 
- о. 1G ts ts 13 135 м Ф м Ф га ма 42 89 d» ПЕЧ іс із 
- (Хх (ж to ! Оо 1 0 о 2 гы x го (5 о E 1 о го 
ОЕ 13 о Ж 1 = N = “© -D ре -0 IE ' £ == IE oo (с 
Ф ав 10 mo mo оо an aon і-і mc о с mo mo mo < G 
см ом Ем c ом ам ым см зы > ЕС £l >.2 NO өк 
x м м м м м м м м ` -1 a E a = 


See footnote at end of table. 


171 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


WINNEBAGO COUNTY, WISCONSIN 


>» 

423 
і 
ча 
тізі З 
сао 
Aut т = е т шт - су т юу - © т m т = га e 
ETO x 

о 

£ 

Ф 

ст ш ч из zr a em = м с г юэ us ст сп іп 
со 
ot 
o 
wab--LR-------------2-----------2----2---2-------2-------2-------L20--—--------2------2-------------02------2-2----2--------------2----22-----.-.----------- 
oo 
Ee 
NNN t-r- DOOD OOO ~A еко NNN ANS WIN ANN соо оо (mm oon t-t-r- као 
mm ет тте N MN NNN -m ww pne mmm (emen с эртэ em. ст ет wan мы ай. дес moos NAS en ст се торс 
> а ж š Би аа B БЖ «ж ж * . * s та 214 . СЕ” B «я pe 
ооо OO ооо ооо OO 0000 ооо ооо оо ooo oo oo ооо ооо ооо ооо 
боа ' 1 T каа ' ' ро £ TI $ 1 Ши ' 1 ' 1 ha tue беа баз 
= tire 11 Цин: Пин rt ' 1 ote 114 Ea Ж ' 1 ЙГ í!" Ши tre tet 
= кааз ' 1 ' ' 114 ғ. 1 1 tid 114 Fog pit ' 1 т Пи шин Пин 114 
Ф 4 баз 14 ' ' Цин ра 1 1 ree toa ' 1 ЖЕ ' 1 т tte бат tard Пин 
зо ши ра ' ' Пин ' ! ' ' Пин Пин a ши 1 ' 1 ра бао: tis са 
aad atid 14 ғ. rio tt ' ' 111 tad ПИ rte 1 14 fe Пин sat tig 
12 әгі т 119 11 Ф ' 1 1 ' $11 1901 it Фо: Фо L Ë іші тг OOO 111 
мя Sit 11 гію 11. ба 1 01 0211 "21 Іі: 2251 22 i 121 и, 222 tue 
£o “гі ра 116 110 ра 1 1 ort 1G! II өсі бс ' 1 гот нэгээ 
Кет LK Í 1 rt Pin pee ра 1 П & 1 tol Ii t£ LL га Ing 34 K L. L Пин 
з о occ ра (1% 11% ШЕ [ [ Фес 191! 1:1 ді: оф 11 ік cc ФөюФр ill 
са оюы х 330 зїэ “xw з з oww зот хз заз vd ШЕ: зох «моз ооо 3733 
т Оче оо ооо ооо O< о о Gum ооо оо ооо оо го ооо #440 ооо ооо 
тт 11 4-2 E (15 od 2 Ес ока 11 км Ex (ы анші Bra хх ала 

є 

о oars го со cO =+ === mo LALA СО со ora cO cO СТ се ет СО cO = со со со = сос =+ сб = = со со = Le uno 
m n . . . ..Г... . ` . aoe . ... . * - . > . . 4. е o . ee 
aD ~oo WO FHM OOO FO WORKER BOO FRO Fr FRO кк HO нех косо ко OO 
оо ' í 1 rt ' 11 rie П pers it ' 1 1 ' I tid ' 1 '1 ' 1! 1 toe tut rtd 
по - — = Lust з wows rot wor тэжээ -o7 Ке = xO Те] шот wow [Те ке AO O — жам й сае и эг МЭ = 

Ф + + а . ee v . 4. . 4. во. а .. . 4 . оо ...: . ... eee «ee . ... . . 

ь wor MF шию OOF NO MINO олг OOF алт мы OO мо ININD ооо ром NINOS 
o MAA мы шоо THO OQ HOM MMA FOR AD omo zw ша TON сек moo ағ оо 
a wer ro беа aca са ---о мес GG со rere NN шой ANA что маем тето 
ms * ж ж 2. ... cee a» # к» » e. ... . % 4... . a" ... .. .. £ ж ж» 
co ооо OO OOO ооо оо 0000 ооо ооо o ooo oo oo coo ooo соо ооо 
=a 4 tit 11 rie 114 11 14111 tit 111 у 111 ' 1 іл 111 m tit 1101 
эз © NAD Сар омо омо ке“ WOOT ADD ошо го FAD NO шу сет сој осо -Яо 
хз оо то о-о ucc оо “O00 «оо о-о оо Оо NN mr тео KOO тор “rn 
> ЭГ Ба ta k e. s - 7а .... ‚= > ... . 2... .. Бэй 2.2 os o le 9 ББ 
< ооо OO ооо ооо OO ороор ооо ооо OO оро oo oo ооо ooo ooo ooo 
- 

4» 
Ба) 
E осоо ж ооо ooo © © o ooo “зоо oo oo ooo ж хо сусу оо 
=ч Жы. oe * су 01 о о se © LEE . Qe OO “о Ша Ку] ооо о о «4 8 9 . I . з + æ. 8 NO os ооо © .« 9 
о NNN о. NA NNO AND NO NAON о ANN AW DON ма ON NAN OFM ооо Now 
0 rere оо 11 га pie ЦЭГ 11114 тоо II! ЦЭГ wie tet tog ror og to! tat tis 
Ф S| осоо AVY оо ооо ооо оо 0000 Nvv ооо OO ооо юю AN осо муо мою ooo 
є | - +» ` а: - © - „© „© “С + . " - о + ... - - «оо `. 
£ осо o оо оо» оо» ж оо «о о ооо «ч ото oo oo ооо © о о.» моо 
Ф о о о о о оо 
о. 
а “ao оо о тоо ооо то imo то --о о оо NO шо ако To mo сто 
> aime FAO ко таа тео MO сане кад сс што ото сх NO —= ANG сто AMO 
о. солку tre ЦЭГ tae Ци т шиг DET оз ta ree ба ЦЭГ ЖЕЙ ЦЭЦЭГ 1га гт 
Ф | оста око OF оло ооо от омібт ого ото от ооо ON ош Sur Ос ост ore 
a am с -N -m m Nr A -N m - N -z3 т m an 
! ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
' ' ' ' 1 П 1 ' ' ' ' ' ' ' ' ' t 
© 1 ' t 1 1 1 ро 1 П 1 Й 1 1 ' ' ' ' 
я 1 1 1 1 4 ' is ' ' ' ' ' ' ' ' ' ' 
“- ' ' ' ' ' ! го ' ' ' ' ' ' ' ' 1 ' 

° ' ' i t t ' bod 1 ! [ ' ' ' ' ' ' ' 
oa ' ' t ' ' t '. 1 1 ' ' ' ' ' ' ' ' 
ЕЕ 1 ' ' t [ і НЕС , D 1 D 1 1 1 ' ' ' 

G > e ' ' ' ' ' 1> t ' то т 1 1 . 3 ' ' ' 
an о > 1a то 1 [ ' ' ' ' Ond |! 1 ' * i ' ' іс 
£t is пот ' по tO tc ' ба I is ' х t ' is го 
ч с. Ес НЕА о ta іс пы ко 1 го On 1 1G га а ро ' го ' > 
ча o о 10 то 10 іш то is ' > 10 ря Е m Pe 1 1 10 1с 
ов -T iE 1S рт ' > 19 га го (с -х oI го ре -» 00 (> (> 19 
o ао 10 «о «о ' 5 to 19 < Ф < v а mE 10 1 x да 1 O го as 
== zx ок ох өт oz we == == ФО ЕО 270 0 ма иа ра. за. на. 

| = = к = = = = = = о © о о. а. в. а. в. а. 


See footnote at end of table. 


SOIL SURVEY 


172 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 


р 1 Flooding 1 High water table Bedrock T Risk of corrosion 
Soil name and Нудго-| H H і Potentiali Ї 


map symbol Depth frost {Uncoated {Concrete 


action steel 


D 

' ' I 
р } i і і 
! 4 . 1 1 
Џ П 1 1 t 
і i і Ft ' ' 
і і і і і 
Occasional ‘ Brief----- {Mar-Apr !1.0-3.0{Apparent {Nov-May >60 
, 1 1 4 4 
Н ' ' 
' 1 1 
H ! i 
! ! і 
1 4 1 
1 І 1 


YaA------ --------- | c --- 
Үаһага i ! ! і і 
і і і i i 
25А---------------і С Occasional Long------ Арг-Мау!1.0-3.01Аррагепб| Моу-Мау >60 --- High-----iHigh----- ILOW. 
Zittau ! ! ! ! i ' 
' ' 
1 


* See шар unit description for the*composition and behavior of the map unit. 
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TABLE 17.--ENGINEERING TEST DATA 
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See footnotes at end of table. 
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See footnotes at end of table. 
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See footnotes at end of table. 
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TABLE 18.--CLASSIFICATION OF THE SOILS 


(An asterisk in the first column indicates a taxadjunct to the series, See text for a description of those 


characteristics of this taxadjunct that are outside the range of the series] 


Soil name Family or higher taxonomic class 

—————————— 

Adrian-------------------- Sandy or sandy-skeletal, mixed, еміс, mesic Теггіс Medisaprists 
Atterberry- Fine-silty, mixed, mesic Udollic Ochraqualfs 

Borth------ Clayey over sandy or sandy-skeletal, mixed, mesic Mollic Hapludalfs 
*Вгетз------ Mixed, mesic Aquic Udipsamments 

Сазоо------ Fine-loamy over sandy or sandy-skeletal, mixed, mesic Туріс Hapludalfs 
Edwards---- Marly, euic, mesic Limnie Medisaprists 

Eleva--------------------- Coarse-loamy, mixed, mesic Туріс Hapludalfs 
Е15К---------------------- Sandy over loamy, mixed, mesic Aquic Dystric Eutrochrepts 
Fluvaquents Loamy, mixed, nonacid, mesic Fluvaquents 

Fox-------- Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludalfs 
Grellton--- Fine-loamy, mixed, mesic Typic Hapludalfs 
Hochheim------------------ Fine-loamy, mixed, пезіс Typic Argiudolls 
*Hortonville Fine-loamy, mixed, mesic Glossoboric Hapludalfs 
Houghton------------------ Euic, mesic Typic Medisaprists 

Kaukauna--- Clayey over loamy, mixed, шезіс Mollic Hapludalfs 

Keowns----- Coarse-loamy, mixed, nonacid, mesic Mollic Haplaquepts 

Kewaunee--- Fine, mixed, пезіс Туріс Hapludalfs 

Kidder----- Fine-loamy, mixed, mesic Typic Hapludalfs 

Kingsville- Mixed, mesic Мо111с Psammaquents 

Knowles---- Fine-silty, mixed, mesic Туріс Hapludalfs 
КогоБацо------------------ Coarse-loamy over clayey, mixed, mesic Aquic Eutrochrepts 
Lamartine----------------- | Fine-silty, mixed, mesic Aquollic Hapludalfs 


Fine-loamy, mixed, mesic Typic Hapludalfs 

Fine-silty, mixed, mesic Typic Hapludalfs 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Argiudolls 
Fine, mixed, mesic Aquollic Hapludalfs 

Fine-loamy, mixed, пезіс Туріс Hapludalfs 

Very fine, mixed, mesic Typic Haplaquolls 

Mixed, mesic Aquic Udipsamments 

Fine-loamy, mixed, mesic Aquollic Hapludalfs 

Fine-loamy, mixed, mesic Typic Argiaquolls 

Sandy over clayey, mixed, mesic Aquic Dystric Eutrochrepts 
Sandy over clayey, mixed, nonacid, mesic Mollic Haplaquepts 
Very fine, mixed, mesic Aquollic Hapludalfs 

Fine-loamy, mixed, mesic Aquic Argiudolls 

Mixed, mesic Typic Udipsamments 

Clayey over loamy, mixed, mesic Typic Hapludalfs 
Fine-silty, mixed, тезіс Typic Haplaquolls 

Loamy, mixed, еміс, mesic Теггіс Medisaprists 

Fine-silty, mixed, mesic Typic Argiudolls 

Clayey over sandy or sandy-skeletal, mixed, mesic Туріс Haplaquolls 
Fine, mixed, mesic Туріс Haplaquolls 

Loamy, mixed, mesic Агепіс Hapludalfs 

Loamy, mixed, mesic Lithic Hapludalfs 

Fine-silty, mixed, mesic Typic Hapludalfs 

Clayey, mixed, mesic Arenic Hapludalfs 

Loamy, mixed, nonacid, mesic Udorthents 

Coarse-loamy over clayey, mixed, mesic Typic Haplaquolls 
Fine-loamy, mixed, mesic Typic Hapludalfs 
Willette------------- Clayey, illitic, euic, mesic Terric Medisaprists 


Winneconne Very fine, mixed, mesic Mollic Hapludalfs 
Yahara--------------- Coarse-loamy, mixed, mesic Aquic Hapludolls 
Zittau-------------------- Clayey over sandy or sandy-skeletal, mixed, mesic Aquollic Hapludalfs 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice апа TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SOIL LEGEND 


Kewaunee—Manawa-Hortonville: Well drained to somewhat poorly drained, 
nearly level to sloping soils that have a loamy or clayey subsoil underlain by 
loamy or clayey glacial till 

Zittau-Poy: Somewhat poorly drained and poorly drained, nearly level and 
gently sloping soils that have a clayey subsoil underlain by sandy material 
Houghton-Willette: Very poorly drained, nearly level organic soils 
LeRoy—Ossian—Lomira: Well drained and poorly drained, nearly level to 
sloping soils that have a silty or loamy subsoil underlain by loamy glacial till 
or silt loam alluvium 

Kidder-McHenry: Well drained, gently sloping to moderately steep soils that 
have a loamy subsoil underlain by loamy glacial till 

Oakville- Brems-Morocco: Well drained to somewhat poorly drained, nearly 
level to sloping soils that have a sandy subsoil underlain by sandy material 
Plano: Well drained, gently sloping soils that have a silty and loamy subsoil 
underlain by loamy glacial till 
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Agriculture, Soil Conservation Service and cooperating agencies. Coordinate grid 
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CONVENTIONAL AND SPECIAL 


CULTURAL FEATURES 


BOUNDARIES 

National, state or province 

County or parish 

Minor civil division 

Reservation (national forest or park, 
state forest or park, 
and large airport) 

Land grant 

Limit of soil survey (label) 


Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


7 тен 


їр " | 
| Davis Airstrip | -]— 1 
- 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 


Indian mound (label) 
Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 

Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 

Double-line (label) 

Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial 
‘ int Ж £ ` 
Intermittent euer `- 


MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


Сед 


ESCARPMENTS 


Bedrock 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


ҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮ 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 
Made land spot 
Sanitary landfill 


Pumping station (drainage) 


Bedrock at a depth of 
40 to 60 inches 


SYMBOL 
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AND LIFE SCIENCES, UNIVERSITY OF WISCONSIN 


SOIL LEGEND 


Map symbols consist of а combination of letters or of letters and numbers. The first capital letter is the initial one of 

the map unit name. The lowercase letter that follows separates map units having names that begin with the same letter, 
except that it does not separate sloping or eroded phases. The second capital letter indicates the class of slope. Symbols 
without a slope letter are for nearly level soils or miscellaneous areas. A final number of 2 indicates that the soil is eroded. 


Adrian muck 

Atterberry silt loam, 0 to 3 percent slopes 

Borth silty clay loam, 1 to 4 percent slopes 

Brems fine sand, 1 to 4 percent slopes 

Casco loam, 2 10 6 percent slopes 

Casco loam, 6 to 15 percent slopes, eroded 
Edwards muck 

Eleva loam, 8 to 20 percent slopes, eroded 

Fisk loamy fine sand, 0 to 3 percent slopes 
Fluvaquents 

Fox silt loam, 2 to 6 percent slopes 

Fox silt loam, 6 to 12 percent slopes, eroded 
Grellton fine sandy loam, 2 to 6 percent slopes 
Hochheim loam, 2 to 6 percent slopes 

Hortonville loamy fine sand, 2 to 6 percent slopes 
Hortonville loamy fine sand, 6 to 12 percent slopes, eroded 
Hortonville silt loam, 2 to 6 percent slopes 
Hortonville silt loam, 6 to 12 percent slopes, eroded 
Houghton muck 

Houghton muck, ponded 

Kaukauna silty clay loam, 1 to 4 percent slopes 
Keowns silt loam 

Kewaunee loamy fine sand, 2 to 6 percent slopes 
Kewaunee silt loam, 2 to 6 percent slopes 
Kewaunee silty clay loam, 6 to 12 percent slopes, eroded 
Kidder loamy fine sand, 2 to 6 percent slopes 
Kidder loamy fine sand, 6 to 12 percent slopes, eroded 
Kidder silt loam, 2 to 6 percent slopes 

Kidder 5111 loam, 6 to 15 percent slopes, eroded 
Kingsville mucky loamy fine sand 

Knowles silt loam, 2 to 6 percent slopes 

Knowles silt loam, 6 to 12 percent slopes, eroded 
Korobago silt loam, 0 to 3 percent slopes 

Lamartine silt loam, 0 to 3 percent slopes 

LeRoy silt loam, 2 to 6 percent slopes 

LeRoy silt loam, 6 to 12 percent slopes, eroded 
Lomira silt loam, 2 to 6 percent slopes 


SYMBOL 


NAME 


Lorenzo Variant loam, 2 to 8 percent slopes 
Мапама silty clay loam, 0 to 3 percent slopes 
McHenry silt loam, 2 to 6 percent slopes 
McHenry 5111 loam, 6 to 12 percent slopes, eroded 
Menasha clay 

Morocco loamy fine sand, 0 to 3 percent slopes 
Mosel 5111 loam, 0 to 3 percent slopes 

Navan silt loam 

Nebago fine sand, 0 to 3 percent slopes 

Nebago Variant mucky loamy fine sand 

Neenah silty clay loam, 0 to 3 percent slopes 
Nenno loam, 0 to 3 percent slopes 

Oakville fine sand, 2 to 6 percent slopes 
Oakville fine sand, 6 to 12 percent slopes 

Omro clay loam, 2 to 6 percent slopes 

Ossian silt loam 

Palms muck 

Pits, gravel 

Pits, quarries 

Plano silt loam, 2 to 6 percent slopes 

Роу silty clay loam 

Poygan silty clay loam 

Puchyan loamy fine sand, 2 to 6 percent slopes 
Ritchey silt loam, 2 to 6 percent slopes 

Ritchey silt loam, 6 to 12 percent slopes, eroded 
Ritchey silt loam, 12 to 30 percent slopes, eroded 
St. Charles silt loam, 2 to 6 percent slopes 
Tustin fine sand, 2 to 6 percent slopes 
Udorthents, 0 to 3 percent slopes 

Wauseon silt loam 

Whalan loamy fine sand, 2 to 8 percent slopes 
Whalan silt loam, 2 to 6 percent slopes 

Whalan silt loam, 6 to 12 percent slopes, eroded 
Willette muck 

Winneconne silty clay loam, 1 to 4 percent slopes 
Yahara silt loam, 0 to 3 percent slopes 

Zittau silty clay loam, 0 to 3 percent slopes 
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